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All the Best Features of a 2-piece Spherical Bearing 
PLUS_ selt-Lubrication... . . 


HEIM Zc¢al 


SINTERED POWDERED METAL 
SPHERICAL BEARINGS 


The Heim Spherical Bearing is indispensable wherever in- 
tentional misalignment must be handled — such as a 
rotating shaft requiring lateral motion. 





For applications where the bearing is easily accessible for re-lubrication, 
and where static radial loads to 650,000 Ibs. are to be carried, the LH 
and LRH series Unibal Spherical Bearings are made with outer mem- 
bers of aircraft quality alloy steel hardened, and balls of SAE 52100 
steel hardened. 





—_— 
ss 
y 


& 


owe Cutoway shows large Designed + 


et rgy method surface supporting area mox 


The same type bearing is now available with balls made of high- 
density, through-hardened powdered iron alloy, and outer mem- 
bers of sintered iron or sintered bronze with controlled porosity. 


Heim Unibal Powder Metallurgy Spherical Bearings are self- 
lubricating (hold up to 20% of their own volume in oil). Longer 
bearing life is assured. 











The Heim Engineering De- 

art t i! ad 

Soon capacities ona oes. \\ THE HEIM COMPANY 
Please write direct, or contact 


any of the leading Bearing FAIRFIELD, CONN, 


Distributors. 
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New steels are 
born at 


Armco 
WHY ARMCO 


17-7 PH STAINLESS 
HELPS ASSURE 
PRECISION PERFORMANCE 
AND LOW COST FOR 
ELECTRIC SWITCHES 


A leading manufacturer of subminiature, small industrial 
and commercial, and precision electric switches recently 
specified Armco 17-7 PH Stainless Steel for the center blades 
and patented rolling springs in many of their products. A 
non-ferrous spring material was replaced with 17-7 PH 
Stainless because its unusual characteristics offered the op- 
portunity to improve the reliability and performance of 
their switches at low cost. The mechanical life of one part 
was increased from 30,000 to 30,000,000 cycles! 
Using this special material in the hard temper condition, 
they obtained 
Ultimate tensile strength of 220,000 psi = , 
Tensile yield strength of 190,000 psi companion grade, Armco 17-4 PH in bars, wire, and billets. 
Fatigue strength of about 85,000 psi Just fill out and mail the coupon for complete informa- 
at 107 cycles tion on the properties and fabrication of these special stain- 


Good corrosion resistance, much superior to that 


of the hardenable chromium grades of stainless 
steels 


less steels. 


‘ Armco Steel Corporation 
Where even greater strength is needed, Armco 17-7 PH 1609 Curtis pny Middletown, Ohio 


hard temper (Condition C) sheet and strip can be heat Armco 17-7 PH Stainless Stee! 
treated to a typical ultimate tensile strength of 265,000 psi Send me information on Armco 17-4 PH Stainless Steel 
And, if parts require extensive fabrication, they can be We are considering these materials for the following applications 
easily formed from annealed 17-7 PH then hardened to 
high strength and hardness. 

Improve the reliability and performance of your products Name 
by using 17-7 PH Stainless Steel for parts that require high Company 
strength and hardness up to 900 F, good corrosion resist- 
ance, and excellent fabricating characteristics. Armco 17-7 
PH is available in sheets, strip, plates, bars, and wire; a 


ARMCO 


Street 





\anco Armco Division + Sheffield Division * The National Supply Company + Armco Drainage & Metal Products, 


Ve Inc. * The Armco International Corporation + Union Wire Rope Corporation * Southwest Steel Products 
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WHICH SNAP-ACTION SWITCH? .. . J O May, Robertshaw-Fulton Controls Co 
A wide choice—and here's a guide to the right type for the job 

BLASTS HARDNESS INTO STEEL... . W A Harper, Taylor-Wharton Co 
Controlled explosive does it; article gives first design data 

DESIGNING CONTROL CONSOLES ... Peters & Adams, Psychological Research 
Guide to arranging components for most efficiency, least effort 

FOAMED PLASTIC SANDWICH PANELS. . . Jones & Hersch, Nopco Chemical Co 
How to design on the safe side of their flexure limits 

STRONGER, NARROWER V-BELTS ... W S Worley, Gates Rubber Co 
New type can triple hp capacity in the same space 

WEAR OF LUBRICATED SURFACES . .. . Nicholas Chironis, assoc'a’e editor 
On-the-spot report of recent ASME lubrication symposium 

SMALL FAN FOR TIGHT SPOTS 
Design includes inside-out motor and clip-on method 

UNUSUAL GEARING DEVICES .. . Federico Strasser, Mankewiiz & Strasser 
12 answers you will find useful for off-beat designs 

EFFECTS OF CHANGING FAN SIZE... / J Roy, The Torrington Mfg Co 


Nomograph works out relationship of airflow, pressure, horsepower 


Japanese claim new rubber superior to styrene-butadiene 
New adhesive promises improved vinyl-to-metal bonds 


Magnetic clutch permits smaller transmissions 
Split-shaft power takeoff is full-torque unit 


Drugstore cybernetics—progress of the slot machine 
Four-way toggle switch needs less space 
Electrode search reveals troubles in human organs, tissues 


Motors put together with adhesives instead of bolts 
Pump works like human throat, swallows bulk materials 
Hydraulic coupling lets driver switch to supercharger 
Microfilm enlargements race through automated darkroom 


Camera that blew its top in test cell—our cover story 
Dome-shaped piston measures pliability of samples 


Temperature control has magnetic and transistor components 
Roller arrangement actuates safety switch for machines 
Machine-tool exhibits highlight Leipzig’s spring Fair 

For large drawings— illuminator fits in desk drawer 


“Let's Form a Committee”—the foul-up in defense 
Too many “look-alikes” in American designs, says Japanese visitors 
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“WEIRKOTE WON'T PEEL OR FLAKE—-AND CAN END THE NEED 
FOR FURTHER CORROSION PROTECTION AFTER FABRICATION.” 


. A zinc-coated steel sheet that won't peel or flake, even under the severest fabri- 
cating stresses? 
Precisely. Weirkote’s made by a continuous process. The zinc is so integrated with the 
steel that even the toughest “torture” tests of fabrication leave that bonded coating 
intact. You can work Weirkote to the very limits of the steel itself! STEEL | 


Our products are pretty intricate—take lots of flexing, crimping and so on. What about L company J 
those hard-to-reach places? 


Weirkote’s zinc coating is so uniform—protects even the most complicated parts. WEIRTON STEEL 
). So with Weirkote you bypass the need for further corrosion protection? COMPANY 


You get the picture! Think of the time, labor, space—the costly capital outlay—you WEIRTON, WEST VIRGINIA 
save. Better steel products at far lower costs—that’s Weirkote for you! 


a division of 


e-and-cost-saving advantages of skin-tight zinc-coated NATIONAL STEEL , CORPORATION 
ompany, Dept. D Weirton, West Virginia, the 
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Interesting to Note... 


A Camera Blows Its Top 


Endless testing is the price of 
good operation—testing that begins 
with design elements and prog 


Product 
RR es 

ap TOE nm 
resses through components to as : 
Our this 


pictures testing where it’s particu 


semblies. cover week 


larly aircraft 
plants. 
being set up in a cell at 
Airplane Co, Seattle. 
Taking a photograph of such a 
test isn’t always easy 
Editor 
color pictures of an afterburner in 
operation. The 
perfectionist, felt that shooting his 
picture through a window outside the test c 


important—in powe! 


test 


Boeing 


Shown is a_ turbine 


Several vears 


ago, l'angerman wanted 


photographer, a 


1] 
unnecessary distortions, so he set up his camera and 12 
the cell. 
No sooner had the afterburner been cut in when 
cell ucked 
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control 
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Now Everybody Can Can 


A canner one morning, quite can 
Was heard to remark to his grann 
{ canner can can anythin he 
can t can a ¢ can he? 
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Take a good look at any ordinary tapping 
screw. See for yourself how the last thread 
deteriorates just under the head. That 
deterioration means you lose a portion 
of the engagement in every fastening opera- 
tion. It often means slippage during final 
tightening—a “spinner” which must be 
removed and replaced. §§ With the re- 
volutionary P-K Hi-thred, you get full 
engagement with the material—a bulldog 
grip throughout the entire length of the 
screw BECAUSE THE Hi-thred is THREADED 
FULL TO THE HEAD . . . THE THREAD AC- 
TUALLY TERMINATES IN AN ANNULAR OR- 
IFICE IN THE HEAD ITSELF! §§ Next 


CIRCLE 104 READER SERVICE CARD 


| time you order, ask for P-K Hi-thred. You 


get this extra measure of holding power 
at no increase in cost! P-K Hi-thred tap- 
ping screws are available in production 
quantities in types A or Z in non- 
countersunk slotted or Phillips Re- 
cessed head styles. §§ Get samples 
and technical data from your nearby 
P-K “Bulk-Stocking” Distributor. Call 
him today! 


PARKER-KALON DIVISION 


General American Transportation Corpora- 
tion, Clifton, New Jersey « Offices and 
warehouses in Chicago and Los Angeles. 


*Pat. Pending 


KEEP AMERICAN INDUSTRY AT WOR K...MADE IN U.S.A, 
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Interesting to Note... 


had been known for centuries, but these prepared 
foods were not storable on the battlefield and were sus 
ceptible to animals, time and weather. Something better 
was needed. 

Nicolas Appert, a chef by trade, became interested in 
the 12,000-franc problem. By tedious trial and error, 
he soon discovered that the principal causes for food 
spoilage were heat, moisture and air. Eventually, he 
hit on the method of putting food into a wide-mouthed 
bottle, filling it with water to evacuate the air, then 
tightly corking the bottle and boiling it in a kettk 
When Appert solved the secret of preserving foods, he 
hit on something else too, but never realized it. In a 
book describing his canning methods, he went on to say 
that a vacuum wasn’t necessary inside the can, that “the 
internal air is rendered harmless by the action of heat.”’ 
Manv vears later, bacteriologists made the same discovery 

Soon after Appert prescribed his glass-jar method for 
preserving foods, the Englishman, Peter Durand, worked 
out a variation—a hand-cut tin cannister (we now call it 
tin can) to “can” foods. ‘Tinsmiths in the early 1800s 
did well if they cut and soldered 10 cans a dav, so obvi 
ously the cost of preserved foods was high. There was 
another drawback in those days before the pressure 
cooker. A can of pears or oysters exploding in the can 
nery was a common experience. 

Commercial canning 
came to America in 1820 
That was when William 
Underwood, of Boston, 
pickles, 


ketchup, sauces, and jel 


began preserving 


lies. Strangely enough, he 
exported all his products 
When he finally decided 
to sell preserved foods in 
our country he slapped an 
English label on his goods 
hoping to inspire confi 
dence on the part of his 
American customers. Blueberries especially were widely 


welcon d 


Factory That Vanished 


Several vears 
land was shaken by a frightful explosion in its atomic 
plant, Windscak 


townspeople were evacuated, the nation was near r id 


wo England’s community of Cumber 


Drinking water was contaminated 


to stop construction on all atomic reactors. “Tf this i 
the price of progress, we're not buving!”’ said placard: 
carried by London pickets. The whole episode wa 
reminiscent of a similar incident in England a centur 
earlier 

Gunpowder had been discovered by the Chinese before 
Christ but its use as a blasting material didn’t take placc 
until the early part of the 17th century. Hungarians 
and Germans were the first to use blasting gunpowder; 
soon other miners throughout Europe were giving it a 
trv. Then gunpowder found its way into weapons and, 
in the 20th century, sold itself to steel companies as 
1 way to harden steel (p 62 
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(Continued ) 


Ihe danger had strictly limited the use of gunpowder 
until William Bickford in 1831 developed a safety fuze 
In 1845, C. F. Schonbein developed a highly explosive 
guncotton, the forerunner of nitroglycerine. He came 
to Britain intent upon setting up a plant to manufacture 
and sell guncotton to miners. A patent was issued to 
him under the assumed name of John Tavlor 

The firm of John Hall & Sons was given the sok 
right to manufacture guncotton at its Faversham plant 
and things went smoothly for several months. Then on 
July 14, 1847, something went wrong—the factory literalh 
blew up, taking with it 21 workers. Seeing a building 
one minute and a large empty hole the next was enough 
to cause all European countries (except Austria) to stop 
manufacturing guncotton for the next 16 years 


Cybernetics 


Russia may claim to be the first to shoot a vehicle past 
the moon, but in the field of electronics we're still 
number one. America’s lead was recently impressed upon 
Congress before, of all groups, the Senate Rackets Investi 
gating Committee. Rufus King, Washington attorne 
was called to testify. And who is this King? Science 
historians credit him with invention of the reel-typ 
one-armed bandit.’ 

In 1890, when King devised and manufactured 50,000 
bandits” (at $50 each—they now cost $500) they were 


Ic 


few Marvland counties legalize gambling 


gal and widely welcomed. ‘Today, only Nevada and 
But clamp 
down or not. King was able to remain in the “gaming 
business’ —and do it within the law 

It was the 1930s, with that period’s clectrical break 
through, that allowed King to build machines that 
weren't just mechanical. They were designed with 
complex network of relays and switches (see p 58) that 
rewarded plavers with free games rather than straight 
cash. The innards of these pinball machines were trul 
im amazing example of early cyberneti But giving 
iwav only free games wasn’t profitable enough for th 
newly formed “industr Machines were soon cquipp d 
idjusted by adding mor un 


that keeps track of ictual 
games won, and a “knockoff button” to clear the board, 


with “odds computers 


However, a “replay meter 


have suggested to Congress that the proprictor of these 
machines might be paying cash for games won. Thi 
is why today’s pinball machine faces a_ possibility of 
becoming as illegal as its ancestor, the one-armed bandit 


Benedict A Leerburger Jr 
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PUSH-to-TEST 
PILOT LIGHT 


e Completely oil-tight, 
even when depressed 


e Pressure connections 
eliminate internal wires 


Positive contact ‘‘feel”’ 
in test position 
No additional panel space 
required 
e Choice of 6 color caps 
e Full range of voltage ratings 


e Mounts interchangeably 
with oil-tight pushbuttons 
and selector switches 


Here’s Why Square D Pushbuttons are preferred 
—by those who build machines—and by those who buy them 


Easy to use « Square D oil-tight pushbutton 
operators require only a single mounting hole. 
Contact block terminals have pressure wire 
connectors for simplified wiring 

Longer lasting « Operators have all-metal con- 
struction, with anodized aluminum buttons for 
greater mechanical life. Melamine contact 
blocks with double-break silver contacts assure 
longer electrical life. 

Wide flexibility « Any operator can be used 
with any contact block to meet all your re- 
quirements. Pushbuttons, selector switches, and 
pilot lights mount interchangeably. 


Small size « Square D oil-tight pushbuttons re- 
quire only a minimum of panel and back-of- 
panel space—and they can be mounted in any 
position. 

Variety of contacts « Contact block arrange- 
ments include single-pole double-circuit, du- 
plex double-circuit, tandem duplex, three- 
position duplex, and overlapping contacts. 


FOR COMPLETE INFORMATION 
on oil-tight pushbuttons, ask for Bulletin9001-T 
—Square D Company, 4041 North Richards 
Street, Milwaukee 12, Wisconsin 


EC&M weavy inpustey ELECTRICAL EQUIPMENT...NOW A PART OF THE SQUARE D LINE 


SQUARE 


TD COMPANY 
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LATEST ADDITION to SQUARE D 
LINE of Oil-Tight Pushbuttons 


OIL-TIGHT OPERATORS 


Coin-Operated 
@ Switch Selector Switch 


Ae sitio 
Joysti ck 
Operato 


Wobble Stick Operator 


NE W/! e—NEMA 12 Sheet Steel Enclosures Available for 6 to 25 Units 


Cast Enclosures Available for 1 to 16 Units 
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THE DODGE DEVELOPMENT 
THAT CHANGED THE 
NATION’S HABITS OF 
SPEED REDUCTION 








America’s Most In fewer than ten years, the range of Torque-Arm 
Shaft Mounted Speed Reducers has increased from 


Complete Line of 6 to 55 models, to meet the ever increasing demand 


for this improved method of speed reduction. 
Shaft Mounted | 
By eliminating foundation, sliding base and flexible 


Speed Reducers coupling this modern speed reducer has saved untold 


installation time and untold dollars of cost. 


e1to 200 hp at 100 rpm! The rugged semisteel housing developed by Dodge 
; i has never been improved upon. It is corrosion re- 


e Output speeds from sistant—and it has the strength to hold bearing seats 
in line for the life of the unit. 
10 to 378 rpm! 
Dodge design provides wide spacing for the bear- 
Single Reduction ings. Loads are carried easily, contributing to Torque- 
Arm’s long life and very high efficiency. The gears are 


@ Double Reduction finest quality—helical, heat treated steel. 


: Torque-Arm mounts vertically or horizontally in 
e 5 to 1 Ratio any position around the driven shaft. It locks to the 
15 to 1 Ratio shaft on both sides of the housing. The holes in the 
output hub provide simple removal with puller. Over- 


25 to 1 Ratio load release and built-in backstop are optional. 

Dodge Torque-Arm is America’s most widely used 
Any speed ratio up shaft mounted speed reducer. It is stocked by your local 
to 150 to 1 obtainable Dodge Distributor. Ask him. Or write us for bulletin. 


by selection of pre- DODGE MANUFACTURING CORPORATION, 1200 Union, Mishawaka, Ind. 
determined combination of 


reducer and V-belt drive. y 
CALL THE TRANSMISSIONEER — your local “WT i D OQ [ S 


Dodge Distributor. Factory trained by 
Dodge, he can give you valuable help on 
new, cost-saving methods. Look in the white 


pages of your telephone directory for ' of Mishawaka, Ind. 


“Dodge Transmissioncer.” 
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a week, each 
a different application, require a continuous program of 


evaluating the properties of metals and fabricating costs 
at Rchelishnesiaiehedt, 


In making bellows (left ) and temperature sensors (above ) to meet ever-changing needs 
of control, appliance, and industrial equipment manufacturers, Bridgeport Thermostat 
Div., Robertshaw-Fulton Controls Co., Milford, Conn., averages 10 to 15 new prob- 
lems a week. Specifications vary widely in dimensions and physical characteristics. 
Dependable " apemersser-a over long periods of uninterrupted service is vital—yet costs 
must be rigidly controlled. 


So for quality with maximum economy in fabrication, materials must be matched 
precisely to the needs of each job And in this, Robertshaw Bridgeport looks to its 
suppliers for creative technical services. For many years, The American Brass Com 
pany specialists have been helping to select the correct alloys in phosphor bronze or 
brass and to meet fabrication problems in the making of bellows—to apply econom 
ically precision-made capillary tubing and other small-diameter copper tube in sensor 
aol lies. Through such services, The American Brass Company is constantly helping 
metal fabricators across the nation control quality while keeping costs down 


A" you caught between cost reduction and quality 
control? Find out if you are buying metal properties 
you don't need. An Ani xconda specialist may be able to 
suggest a lower cost alloy that fits the requirements of 
your job more closely. Or he may find that an adjustment 
of temper or a change in your fabrication methods can 
cut your costs. The services of Anaconda specialists are 
available through your American Brass representative. 
Call him in today, or write: The American Brass Com- Made by The American Brass Company 
pany, Waterbury 20, Conn. In Canada: Anaconda 
American Brass Ltd., New Toronto, Ont. 


COPPER BRASS BRONZE NICKEL SILVER 
MILL PRODUCTS 
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Castings of 


ARMASTEEL 


so tough they replace forgings 
so machinable... they reduce 





finishing costs 





MIN. MIN. MIN. % 
TENSILE YIELD ELONGATION 
STRENGTH (PSI) | STRENGTH (PSI) | IN 2 INCHES 


HARDNESS 


CLASSIFICATION CHARACTERISTICS (BHN) 





A R MA S T E E L ecommended for less highly 
ssed parts. Replaces stee 


stre Pp 
parts in 1020-1035 S.A.E. 
range. 





STEEL 


eco ended for moderate 
strength plus adaptability to 
i e . 197-241 
i 7 F ‘ M parts in 1 -1 -A.E. 





ARMASTEEL 


eco ended for high degree 
: 241-269 
treated parts in 40-1 
LM RAN AE. range. 








»oTEEL 


GM 88M 




















29 CENTRAL FOUNDRY DIVISION 
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Because ARMASTEEL castings are so machinable, so resistant to wear and shock, and so adaptable 
to selective hardening, they are rapidly replacing many parts formerly machined from bar stock or 
steel forgings. 


ARMASTEEL, a pearlitic malleable iron, possesses the same strength and performance character- 
istics usually associated with plain carbon steel. In addition, ARMASTEEL contains exc€éllent bearing 
properties, has high yield strength, good damping capacity, maximum rigidity and excellent fatigue 
life. Accurate control of heat-treating operations in the manufacture of ARMASTEEL produces a 
fine, uniform grain structure and provides excellent finishing qualities. 


Four different types of ARMASTEEL can be cast to your specifications. One of the four (GM 84M, 
GM 85M, GM 86M or GM 88M) will have the physical properties to best meet the requirements of 
your application. For example, ARMASTEEL castings are being successfully used in the automotive, 
appliance and implement fields for such parts as gears, pistons, crankshafts, rocker arms and universal 
joint yokes, all of which utilize to best advantage the outstanding characteristics of ARMASTEEL. 


Some of these applications are shown in the table. Look them over carefully; you may find that these 
characteristics and advantages of ARMASTEEL can help reduce your costs . . 
duction . . . and improve the performance of your products. 


. increase your pro- 





Typical ARMASTEEL castings 








GM 85M ARMASTEEL provides oa crank- 
sheft with more desirable machining 
characteristics then a forged crankshaft 
of SAE 1045 steel. improves machin- 
ing of journals and reduces cheeking 
stock. Use of GM 85M ARMASTEEL 
made p ible the design of the 
crankshaft with o resulting 3. 5¢ weight 
reduction and o lower material cost 





By converting to GM 85M ARMA. 
STEEL, drilling and boring operations 
were eliminated on this cronksheft 
sprocket. Stock in rough pert wes 
reduced from 1.93% in forging te 
1.00% in casting. Customer reclized 
reduced piece price with GM 85M 
ARMASTEEL 





oe ened Oxieend sae 

reacted vacove sf etonting 
similer engines Less 
and better maochinability 

ever forged cranksheft. 





This planet gear carrier was formerly 
forged from SAE 1141 steel, which re- 
qvired a heat treatment after rough ma- 
chining ond breaching operations. By 
converting to GM 88M ARMASTEEL, heot 
tr was elimi d and the weight 
of the rough port wos reduced 








By converting to GM 88M ARMASTEEL 
for this universal joint yoke, hele thru 
hub could be cast in elimineting o 
drilling operation and reducing weight of 
port approximately 30% GM 88M ARMA- 
STEEL part has lower piece price then 
forging formerly used 
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ELECTRIC MOTORS - 
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One of two Fairbanks-Morse 4160 volt, 700 hp. slip ring motors which power Carrier refrigeration compressors. 


Flexible control of new air 


conditioning system saves 


power and maintenance for Union Oil Center 


Through a new Carrier dual-duct 
high-velocity system powered by 
Fairbanks-Morse slip ring motors, 
the magnificent new Union Oil Center 
in Los Angeles is ideally air-condi- 
tioned at minimum power and main- 
tenance cost. 

Providing 8 speeds between 75 and 
100 percent of capacity, the two 
F-M 700 hp. motors make it pos- 


sible to match operating rpm. of 


compressors, chillers and condensers 
to any specific condition. The new 
Center covers 5 acres, with 1200 


employees occupying 426,000 square 
feet of the office space in a complex 
of four buildings—an installation 
requiring the finest in air-condition- 
ing equipment and components. 

Fairbanks-Morse offers the dis- 
tinct advantage of a broad range of 
alternating and direct current 
motors, in all types, and in ratings 
from '4 to 10,000 hp. 

For expert assistance in specify- 
ing, write Fairbanks, Morse & Co.., 
600 South Michigan Ave., Chicago 5, 
Illinois. 


New Union Oil Center in Los Angeles. 


¢}) FAIRBANKS- MORSE 


a@ name worth remembering when you want the BEST 





GENERATORS - PUMPS - SCALES - 
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DIESEL, DUAL FUEL AND GAS ENGINES - 


LOCOMOTIVES - 


COMPRESSORS - MAGNETOS - HOME WATER SYSTEMS 
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GG) maxes oJ NUTS 


with a difference 


It takes a little extra care in the drawing operation to make really reliable 
J-nuts in volume but it’s well worth the trouble. It reduces internal strains 
in the barrel so that DOT J-nuts stand up to working loads considerably bet- 
ter than the average fastener of similar construction. 


Available in three thread sizes (5/16"-18 and 24, 1/4-20) and to fit three 
ranges of material thickness (.030” to .065”), DOT J-nuts are made of carbon 
steel. They hold themselves in place over stamped holes so that preassembly 
is practical in cases where the actual bolting operation comes at the end of a 
series of other operations. 


Full details on request. 








@ FLUSH SEATING 


@ SELF-RETAINING 


@ SELF-TENSIONING 


@ LOW COST 


@ CAREFUL 
WORKMANSHIP 


CARR FASTENER COMPANY 


Division of United-Carr Fastener Corporation, Cambridge 42, Mass. 


MAKERS OF FASTENERS 
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~PORCELAI 


CHEMICAL 
RESISTANCE 


ABRASION 
RESISTANCE 


HIGH HEAT 
RESISTANCE 


ATMOSPHERIC 
CONDITIONS 


COLORS AND 
TEXTURES 


Resistant to attack by chem- 
icals, gases, water and other 
corrosives. Acid-resistant 
grades resistant to all acids 
except hydrofluoric. All grades 
immune to organic solvents 
and cold or warm mildly alka- 
line solutions. 


Representative Applications 
Reactors * Chemical Piping - 
Storage Tanks * Water Heaters - 
Pump Bearings * Bearing Seals 
* Evaporators + Juice Extractors 
* Water Meters + Plumbing Fix- 
tures * Home Laundry Equipment 
* Dishwashers 





One of hardest known finishes 
for resisting abrasion. Hard- 
ness ranges from 34 to 6 on 
Moh’s scale. High surface 
hardness, resistance to crush- 
ing, very low coefficient of 
friction. 


Representative Applications 
Conveyor Buckets and Flights - 
Pump Cylinders . Screw Convey- 
ors * Petroleum Bubble Caps - 
Wood Chipper Plates . Chutes for 
Coal, Grain and Packages + 
Strainer Baskets * Appliance Work 
Surfaces 





Special ceramic coatings with- 
stand continuous service tem- 
peratures above 1800°F, regu- 
lar types to 1100°F. Excellent 
thermal shock resistance, in 
some cases as much as an 
800°F sudden temperature 
drop. 


Representative Applications 


Jet, Rocket, Piston-Engine Exhaust 
Systems + Kitchen Ranges * In- 
cinerators * Submarine Snorkels 
* Chimney Caps «+ Fireplaces - 
Five Liners + Space Heaters 





Industrial atmospheres, salt 
air, wind-driven gases and 
smoke are combatted success- 
fully by Porcelain Enamel. 
Neither color nor finish is ad- 
versely affected by heat, cold, 
rain, snow, ice and sunlight 


Representative Applications 
Outdoor Signs * Panels, Mullions, 
Coping, Fascia and Similar Archi- 
tectural Members «+ = industrial 
Buildings * Gasoline Pump Hous- 
ings * Lighting Fixtures > Down- 
spouts * Roofs * Billboard Com- 
ponents > Marquees 








Most all colors of the visible 
spectrum in solid or variegated 
appearances. Corrugated, em- 
bossed and other textured 
metals may be used. Pebbled, 
stippled and speckled textures 
ranging from high gloss to 
full matte. 


Representative Applications 


Range, Refrigerator, Washer and 
Dryer Components * Architectural 
Panels + Cooking Ware + Ship 
Bulkheads + Vending Machines - 
Toasters * Art Ware + Lamp Bases 
* Space Heater Cabinets 


Broad variety of textures and ake. 
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HARDNESS OF GLASS AND 
STRENGTH OF STEEL 


New Technical Developments Make It 
An Even More Functional Design Material 


Technical developments such as those outlined here 
have broadened substantially the range of applica- 
tions where Porcelain Enamel can serve. Today 
Porcelain Enamel is no single material, but a whole 
class or family of materials embracing thousands of 
separate formulations. 


Improvements in Frit Formulations 


Some of the most dramatic technical advances have 
resulted from improvements in formulations for frit, 
the basic raw material in Porcelain Enamel. Frit now 
is a custom-designed material which is compounded 
specifically to produce optimum characteristics for 
every Porcelain Enamel application. 


Thinner Coatings 


Reduction in over-all thickness produces a significant 
lessening of the danger of mechanical damage and 
also improves resistance to thermal shock. The 
result is an economical product of greater strength 
and durability—with no sacrifice of hardness, corro- 
sion resistance, gloss, color or other characteristics. 


Lower Firing Temperatures 


Special frits, together with refinements in enameling 
techniques, have allowed enameling temperatures to 
be reduced by as much as 200°F. Now more complex 
steel shapes can be fired without distortion. Also, 
with many products extra bracing and other special 
designs formerly required are no longer necessary. Porcelain Enamel 


improved frit formulations have done much to broaden applications for 


NOW AVAILABLE! NEW PORCELAIN ENAMEL ENGINEERING DATA FILE 


Contains much technical material never before available. Return this coupon for your copy. 


SOC ES SESE EEE REESE EEE ESSERE EEE EEE E SESE SESE TEESE EEE EEEEEE REESE SEER EES CORRS ERE R EER EERE SESE EEEEEEe 





[] Please send a copy of the new Engineering 
Data File 
PORCELAIN ENAMEL () Please send information about possible appli 
INSTITUTE, INC cation of Porcelain Enamel 
° ° 
to 
Associations Building type of product 


1145 Nineteenth Street, N.W. Name 


Company 
Washington 6, D. C. 
a Address 
City State 
Please Print 


SOCCSE SHEETS SSEH ESET ETERS ORES EEE EES seeeeeeeee seeeeeeeeeee SRC eee e eee sees eeeeeeee seeeneere eeeeee eeeeeerereee 


Title 
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Cycling timers offer reliable program control 
in simple or complex applications........ 


FIXED CYCLE, FIXED SWITCH-TRANSFER POINTS. 


Timers of this type provide the simplest form of repetitive switching control, 
at very modest cost. They are commonly built in as part of the equipment to be 
controlled, and have no external controls or indicators. The total cycle time is 
fixed according to the requirements of the user, as are also the timed points 
at which switch transfer occurs. An example is the Cramer Type 571 


FIXED CYCLE, ADJUSTABLE SWITCH-TRANSFER POINTS. 


In this type of control, the total cycle time is fixed to the user’s specifications, 
but the points at which switch transfer occurs can be easily changed. This flex- 
ibility makes such timers ideal where the timing program must occasionally be 
modified, within the same basic cycle period. Examples of such controls are 
Cramer Types 511, 521, and 610. 


ADJUSTABLE CYCLE, FIXED SWITCH-TRANSFER POINTS. 


Here, the cycle length as a whole is adjustable by the user, but the interval within 
that cycle represented by the ON and OFF switch transfer actions remains fixed 
to initial specifications. Such a timer is necessary where the frequency rate of 
some repeated process is subject to change, but the controlled interval within each 


cycle must be constant. An example of this kind of timer is the Cramer Type 650. 


ADJUSTABLE CYCLE, ADJUSTABLE SWITCH-TRANSFER POINTS. 


Occasionally, it is desirable to be able to change both the total cycle and the 
length of the controlled interval within the cycle. A timer which permits this 
is the Cramer Type 742, in which two adjustable-cycle timers are connected 
in series so that each in turn is actuated by the other. By adjusting their cycle 
periods independently, an endless number of combinations of cycle length and 
ON-OFF period may be obtained 


Ihese timer types indicate the breadth of Cramer's cycle timer line for industrial 
applications. Military applications require many additional features such as 
hermetic sealing, extreme precision, resistance to shock and to vibration and the 
ability to operate reliably under stringent environmental conditions. Cramer's 
complete line contains outstanding units designed to meet military specifications. 


511 521 610 650 742 


6s to 6sto | 15s to 15 
9 


Time Ranges 48 h AB h oA h to 6s to 


$ 
4h 24 h 
Load Switches lto3 | 4to8 1 1 2 


10 amp 15 amp. 


: “30 amp. 20 amp. | 20 amp. | 10 amp. 
Load Switch Rating 115v ac | 125v ac | 125vac | 125vac| 125vac | 125v ac| 


Repeat Accuracy 
(% of total range) 


Adjustable Cycle ty No No 


‘Adjustable Switch — 
Transfer 





142% 12% 42% 








Yes Yes 


: Surface | Panel or 
Mounting Surface | Surface | Surface | Panel or Housing | Housing 


$8.50 | $16.00 | $28.00 $50.00 | $84.00 | 
to to to $27.00 to to | 
$11.50 | $24.00 | $44.00 $56.00 $107.00 

Ratings All standard voltages in 50, 60 and 400 cps AC, and in DC 


Unit List Price 





LEARN MORE about these and other basic timing 


Type 571 





~ 
| ry | 
devices from Cramer's complete line. Write for free R A M DZ R ( ( ) N | R QO 4 S 


bulletins on the types that interest you . . . or describe 


vour problem and let us help you solve it. CORPORATION 


Box 7, Centerbrook, Connecticut 
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PHOTOCOPIER employs mechanical parts 
of ZytTet nylon resin because they are eco- 
nomical, are quieter in operation and need 
no lubrication. (American Photocopy 
Equipment Company, Evanston, Illinois.) 


MULTIPLE CONNECTORS made of nylon fea- 
ture high strength in thin-walled sections 
and good dielectric properties. ZyTEL per- 
mits efficient, compact design. (By AMP, 
Incorporated, Harrisburg, Pennsylvania.) 


DRAPERY BUTTON HOOKS attach drapes 
to traverse rods. Made of Zytret, hooks are 
pliable and tough, unaffected by dry clean- 
ing. (Molded by United Plastics Industries 
for Morris Sklare and Co., Detroit, Mich.) 











FLEXIBLE COUPLING made of links of ZyTeEL 
outlasts metal chain coupling up to 6 to | 
and costs 20% less to buy and maintain. 
Coupling is clean, quiet, corrosion-free. (By 
Berea Plastics Co., Berea, Ohio, for Morse 
Chain Company, Ithaca, New York.) 


HOSE COUPLER outwears metal fittings 
four to one. Coupler of Zyret is colorable 
and light in weight resists abrasion, im- 
pact and corrosion. (Hose coupler by W.D 
Allen Manufacturing Co., Bellwood, III.) 


PRESSURE PICKUP for boat speedometer 
has “Aqua-Matic” impact tube and brack- 
et of Zytet to take shock of bottoming 
(Molded by W-L Molding Co., Kalamazoo, 
Mich., for Aqua Meter Instrument Corpo- 
ration, Roseland, New Jersey.) 





WATER SOFTENER uses 20 parts of Du Pont 
Zytev. Subjected to brine and turbid water, 
the parts cannot corrode. (Molded by Con 
tour Plastics, Minneapolis, Minn., for the 
Lindsay Company, St. Paul, Minnesota.) 





CLOCK GEARS of Zyret show effective re 
placement of metal in critical parts and 
thin-section molding to close tolerances 
(Molded by Process Gear Co. for Herold 
Products—both of Chicago, Illinois.) 





— 


FERRULES of black Zyret provide high im- 
pact strength allow quick replacement 
of steel arrow blades. (Molded by Plastic 
Molded Parts, of Irwin, Pennsylvania, for 
Cravotta Bros., Inc., East McKeesport, 
Pennsylvania.) 








Design rugged, economical parts 
molded of DuPont ZYTEL nylon resins 


Parts molded of ZyTeL nylon resins 
may give you your best opportunity 
for saving money and improving your 
product. Designers of a wide variety 
of products have found this to be so, 
as shown by some of the latest designs. 

With ZyTEL, you can achieve quan- 
tity production of sturdy parts. Ex- 
tremely intricate configurations are 
possible, with moldings held to close 
tolerances. Inspection costs are held 
down. You can often combine a num- 
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ber of assembled pieces into one 
molded part of ZyYTEL, so that fabri- 
cation and material costs are reduced 
Outstanding properties of the light- 
weight resins include high strength 
and resistance to abrasion, impact, 
heat, common chemicals and corro- 
sion. 

Information on the family of 
Du Pont ZyYTEL nylon resins is avail- 
able to you for the asking. Write to- 
day to 


1959 


E.1.du Pont de Nemours & Co. (Inc.), 
Polychemicals Department Room Z- 
36413, Du Pont Building, Wilmington 
98, Delaware 


In Canada: Du Pont of Canada Limited, 
P.O. Box 660, Montreal, Quebec. 
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CUT COSTS, IMPROVE DESIGN AND 
PERFORMANCE WITH R/M PRODUCTS 


Write today for free booklet shown: full details on a wide variety of industrial rubber products. 
RUBBER Manhattan Rubber Division, Raybestos-Manhattan, Inc. 
Passaic, N.J. 





R/M Poly-V* Drive 


MORE POWER—LESS SPACE 


Space saving advantages of R/M’s patented 
Poly-V Drive has proved the answer to difficult 
drive problems for a wide range of applications. 
Use of Poly-V on this planetary milling ma- 
chine, for example, almost doubled power 
capacity of the machine’s drive... without 
increasing space requirements! 

R/M Poly-V Drive employs a single, endless 
parallel V-ribbed belt running on sheaves de- 
signed to mate precisely with the belt ribs. 
Higher horsepower capacity per square inch of 
the single unit belt permits use of narrower 
sheaves. You get up to 50% more power in the 
same space as a standard multiple V-belt drive 

. or equal power in as little as “ the space— 
with less shaft overhang, less drive weight. 

Poly-V’s single unit belt completely eliminates 
V-belt matching problems, helps assure con- 
stant pitch diameter and speed ratios from no 
load to full load. Stronger, cooler running, 
longer lasting Poly-V Belt is heat resistant, oil- 
proof and non-spark. Just fwo cross sections of 
Poly-V Belt meet every heavy duty power trans- 
mission requirement. If you have a power 
transmission problem, let the R/M engineers 
who developed Poly-V* Drive assist you in de- 
termining the drive that will best meet your 
requirements. Write for Poly-V Bulletin 6638. 


*Poly-V is a registered Raybestos-Manhattan trademark 


Wherever your problems require Poly-V* Drives, V-belts, flat transmission belting, conveyor belts, 
rubber hose, precision molded or extruded parts... rely on R/M specialists to work with you. 


i rR 
@) ‘3 . 
! 


Brake Blocks, Linings | Mechanical Packings Abrasive and Industrial Industrial and Conveyor 
and Clutch Facings and Gaskets 1 Diamond Wheels Drive Belts Automotive Hose Belts 
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SPECIALISTS IN ASBESTOS, RUBBER, 
SINTERED METAL, 


Write for free booklet, 
provides valuable 


PLASTICS i on a variety of 


which 
information 
R/M plastic 
products. 

Plastic Products Division, 
Raybestos-Manhattan, inc. 
Manheim, Pa. 





Typical R/M “Teflon” products—wire-braid hose, tape, sheets, tubes, rods, 
gaskets, expansion joints, etc. 


Dependable quality in R/M TEFLON* 
parts and components 


Our long experience and unparalleled facilities suggest Raybestos- 
Manhattan as your headquarters for any “Tefion” products you 
may need. R/M laboratories and engineers have had outstanding 
success in the developing and testing of “Teflon” products. This is 
matched by R/M’s fabricating facilities and resourcefulness. We are 
constantly turning out those “can’t be done” jobs. 

We invite you to bring us your “Teflon” problems, especially 
those which involve close tolerances and intricate design. Whether 
your need is for steel wire-braid hose, custom-machined or molded 
parts or components, or applications using bondable *Teflon” 
sheet or tape, your specifications will be followed with painstaking 
accuracy. You may be able to use to advantage similar products 
made of Raylon, the R/M trade name for mechanical grade “Teflon” 
which has many of the properties of virgin “Teflon.” 


*A Du Pont trademark 


ENGINEERED PLASTICS 


Complete information on pack 
ings shown and many others is 
given in free booklet. Send for 
it today 

Packing Division, 
Manhattan, Inc. 
Passaic, N.J. 


Raybestos- 


R/M Piston Cups and Vee-Flex Packing Pings are among the many pre- 
cision engineered R/M Packings 


Get better performance from 
R/M Molded Packings 


Accurate molding methods and precise quality controls assure you 
of outstanding performance when you specify molded hydraulic and 
pneumatic packings manufactured by Raybestos-Manhattan. Cou- 
pled with this is the extra benefit you get from the engineering skills 
and experience accumulated by R/M over many years as a leading 
manufacturer of mechanical packings. This advantage is demon- 
strated in such R/M products as piston cups and Vee-Flex® Rings 
R/M Piston Cups, available in Neoprene or Buna-N and duck or in 
Buna-N and asbestos. Compounds have been carefully developed 
by R/M’s chemists to give maximum service for a wide range of 
applications. Low friction, high resistance to extrusion 
Vee-Flex Rings, made in five types, are self-sealing, self-adjusting 
Designed to form a tight seal against stuffing box wall and shaft 
during pressure stroke and to reduce pressure on return stroke. 
Effective seal at all pressures 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES: Passaic 
Crawfordsville, ind 


, N.J. « Bridgeport, Conn. e Manheim 


bs 
ald 
nike 
Asbestos 
Textiles 


Rubber Lined and 
Covered Equipment 


- 
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Sintered Metal 
Friction Elements 


—_ 
wt 
a 


Industral 
Adhesives 


Pa. « Paramount, Calif. e No. Charleston, S.C. 


« Neenah, Wis. « Peterborough, Ontario, Canada 


<0) 
2 


Teflon Tape, Packings, | Engineered Molded 
Sheets, Rods, Tubes | Rubber and Plastics 


A 
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One in a series of technical reports by Bower 


BRIEFINGS 





ROLLER BEARING LIFE AND 
CAPACITY LINKED TO STRESS DISTRIBUTION 


These reproductions of photoelastic 
studies contain important evidence for 
every engineer and designer concerned 
with the performance and selection of 
roller bearings. In these photographs, the 
alternate dark and light areas, called 
fringes, indicate not only the magnitude 
of stress but also the stress distribution. 
The photographs were taken by Bower 
Research Engineers during a study of 
stress distribution in roller bearings. 


The subjects represent rollers and race- 
ways of two roller bearings under iden- 
tical loads. The illustration at the left 
shows a roller of conventional design. 
The illustration at the right shows a 
Bower “Profiled” roller. That is, the 
roller is precision ground with a large 
radius generated along the body of the 
roller—a predetermined and controlled 
distance from each end. 


The conventional roller photo (left) 
clearly shows how, under load, stress 
concentration builds up in and near the 
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roller ends. This is called edge-loading. 
Such areas of concentrated stress are the 
breeding grounds for metal fatigue and 
eventual bearing failure. 


In the photo of the “Profiled” roller 
(right) stress lines can be seen uniformly 
distributed across the whole length of 
the roller and raceway. There are no 
points of excessive stress concentration, 
consequently no starting points for early 
fatigue. Such a “Profiled” roller exhibits 
a great advantage in improved load 
carrying Capacity, a most important 
bearing requirement. 

Under actual operating conditions, 


Bower “Profiled” roller bearings show 
a considerably longer life at higher 


speeds and under greater loads than con- 
ventional roller bearings. 


Because of this, and of other Bower fea- 
tures to be discussed in later technical 
reports, we suggest that you consider 
the advantages of Bower bearings in 
satisfying your future bearing require- 
ments. 


x*wner 


Bower engineers are always available, 
should you desire assistance or advice 
on bearing problems. Where product 
design calls for tapered roller bearings 
or journal roller assemblies, Bower 
makes these also in a full range of types 
and sizes. 





RB OWE R ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 
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JUST OUT! S52-page book... 
with exciting color illustrations and design details 


Here’s a book that offers new design ideas, new uses for 
stainless steel in building. “Architecture and Allegheny 
Stainless” brings you up-to-date on the latest professional 


developments . . . with full-color illustrations of buildings 
just completed or still under construction. 

Specific data, with pictures and design details, illustrate 
such stainless applications as curtain wall construction, store 
fronts and entrances, windows, hardware, roofing and others. 


wsw-7S5i3 


Evidence enough that modern architecture’s demands arte 
more than matched by the strength, quiet beauty and cor- 
rosion-resistance of Allegheny Stainless. 

‘Architecture and Allegheny Stainless” is filled with facts 
vital to everyone concerned with architecture and buildings 
Write today for your free copy. Allegheny Ludlum Steel 
Corporation, Oliver Building, Pittsburgh 22, Pa. 

Address Dept. PE-16. 


ALLEGHENY LUDLUM 


for warehouse delivery of Allegheny Stainless, call RYERSON 


Export distribution: AIRCO INTERNATIONAL 


EVERY FORM OF STAINLESS... 
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EVERY HELP IN USING IT 
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NO ONE TOLD GUS HOGLUND YOU COULDN’T WELD ALUMINUM 


Twenty years ago, Gus Hoglund 
gathered a dozen skeptics around a 
jar of flux, a torch and some bits of 
luminum. He was breaking trail 
for the man who now brazes 350 per- 
colator spouts an hour... perhaps 
for the company that will crack a new 
market with welded aluminum cans, 


churned out at 500 a minute. 
Even when doubting Thomases 
granted you could weld aluminum, 


they had to be taught how to do it 
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Gus Hoglund and his Process Devel- 
opment crew gave lessons by the 
thousands. And their work between 
classes with alloys and techniques 
has led to the development of welded 
aluminum structures three times as 
strong as the best of the past. 


Aluminum is second to no other met- 
al in variety of commercial joining 
methods. And Alcoa has the indus- 
try’s largest staff of engineering 
specialists to solve your joining 


problems. Call your local Alcoa sales 
office now for further information 
For free booklets and loan of films 
on welding and brazing write: Alu- 
minum Company of America, 1760-D 
Alcoa Building, Pittsburgh 19, Pa 


Your Guide to the Best i 


, ALCOA ¥._ 
; ALUMINUM 
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Every Tuesday, ABC 
TV 
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anywhere. You save time and 


GITs OILERS 
AND GAUGES /eieehoe 


Send for complete Catalog. 


READY TO eS. el 


Shaft Seals for Almost |; 


S H I P Half-A-Century 3 
G1Ts BERoOSs. MFG. Co. 


18388 S. Kilbourn Ave., Chicago 23, Ill. 
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Bumpers— 
2 Hypaion 





Venturi—1 Hypalion, 
2 Neoprene 


Ceramic pressure 
switch 
3 Hypaion 


2 \s For a precision respirator 








Air-mix valve— 
2 Hypaion 


Automatic timer— 
1 Hypaion, 2 Neoprene 


Pressure chamber seal— 
1 Neoprene (40 Durometer 


Breathing hose— 
1 Neoprene 


Chimney—1 Neoprene 


a) 


Uses National Hypalon O-Rings for 
dependability in home and hospital 


20 million cycles of perfect operation. Years of shelf 
life. Sporadic operation—long idleness, prolonged 
periods of operation. Extreme sensitivity, precision 
mechanism. Regular exposure to oxygen, ozone, med- 
ication. Reliability that can literally mean life or death. 


These are some of the requirements National® O-Rings 
meet in the revolutionary new Bird MARK 7® Respi- 
rator. Introduced little over a year ago, the compact, 
light-weight Bird MARK 7 is in use throughout the 
Free World and is hailed by anesthesiologists, surgeons 
and hospitals as a major advance in therapy for serious 
disorders such as polio, pneumonia, other lung dis- 
orders and coronary problems affecting breathing. 


National Welding Equipment Company, makers of the 
Bird respirator, state that the high order of depend- 


ability could not have been achieved without National 
Hypaion O-Rings. In addition to their stability vs. 
oxygen, moisture, medications and gases, the Hypalon 
rings are rugged, and are not damaged when press- 
installed over extreme-hardness ceramic bushings. 


A total of 15 National O-Rings are used in the Bird 
MARK 7. Nine are Hypalon, five are conventional 70 
Durometer neoprene rings and the 15th is a large 40 
Durometer Neoprene ring used as a static seal between 
the pressure chamber and main chassis. 


National O-Rings are available in standard sizes, com- 
mercial grade, or in special compoundings including 
Hypalon. For details or O-Ring engineer assistance, 
call the nearest National Seal engineer. Look in the 
Yellow Pages, under Oil Seals or O-Rings. 


NATIONAL SEAL 
Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Redwood City and Downey, California 


Van Wert, Ohio 
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FAR-REACHING EXTENSION 
FROM LIMITED ACTUATOR SPACE 


THIS COMPACT MULTI- 
_ EXTENDING b/b SCREW 








EXTENDS HALF-WAY te 


THEN EXTENDS COMPLETELY ---------—- 


Now Saginaw supplies the answer to your most difficult 
actuator space problems with the Multi-Extending Saginaw 
Screw! Utilizing Saginaw's time-proved recirculating ball 
principle in multiple telescoping sections, the Multi- 
Extending b/b Screw conquers actuator space obstacles 
designers have been seeking to overcome for years! 
Here's why: 


/ UNIT EXTENDS in ao ratio of 2.5 to 1, providing 
maximum extension 242 times the length of the 
retracted screw. 
4 FAR GREATER LOAD CAPACITY than any other 
telescoping device in its class. 
3 FAR MORE PRACTICAL AND TROUBLE-FREE than 
other telescoping units on the market. USED ON THE COUNTRY’S MOST 
4 PRECISE, DEPENDABLE POSITIONING and control MODERN AIRCRAFT— Multi-Extending 
within thousandths of an inch. b/b Screw wing flap actuators being in- 
stalled on the new Lockheed Electra. 
e OVER 90% EFFICIENCY « REQUIRES UP TO 4/5 LESS The Saginaw Multi-Extending Screw is also 
TORQUE than acme screws « LESS DRAIN on power used to = speed brakes, or ager | 
ariable air inlets, canopies and similar critical 
supply « CONSERVES SPACE AND WEIGHT » OPERATES pe | . 
ponents on today's newest aircraft. 
DEPENDABLY at extreme temperatures ¢ PERFECT 


FUNCTIONING with only initial lubrication > 
~ Send today for the new 1959 en- 
. gineering data book on Saginaw 
» b/b Screws and Splines...or see 
» our section in Sweet's Product 
So Design File. 


cUquULOUU 


WORLD’S MOST EFFICIENT ACTUATION DEVICE OE ain CreaAayy 
SAGINAW STEERING GEAR DIVISION, GENERAL MOTORS CORPORATION e SAGINAW, MICHIGAN 
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MAGNESIUM 


A 


a 


of 


' 


~ 
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People who buy and use the luggage 
pictured above derive a very direct 


LIGHTWEIGHT benefit from magnesium. As this light- 


weight luggage is made of magnesium, 
DESIGNS it saves human effort and fatigue. Also, 
the reduction of weight means more 
without extra 


save more tha . ht luggage can be carried 

nh welg charge when traveling by air. Magne- 

sium saves human exertion in other 

products, such as ladders, power tool 

GR: Gleick IR 5 ABBR Cte housings and materials handling equip- 
ment. 

Another example of the many sav- 

Designers reap a rich harvest of additional benefits as a result ings and extra benefits that magnesium 

of lightness when they use magnesium. Bonuses such as more and its resultant load lightening make 

payload, simplified design, increased performance and reduced possible for the designer is in the auto- 

human exertion. motive field. One delivery truck un- 

loads its last parcel and heads for the 

garage and the gas pump. Another, of 

identical size, goes on to deliver many 
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SIMPLIFIED DESIGN in magnesium aircraft part (right) was made possible by its advantageous stiffness-to-weight ratio. 


more Ibs. of merchandise. Why? The 
its body 


magnesium alloy 


second truck is much lighter 
is made entirely of 
plate 
the second truck is lightweight, it can 


sheei, and extrusions. Because 
carry more payload. Or, it can carry 
the same payload as the first with less 
fuel, smaller 
tear on the 
Lighter trucks also save their owners 


money on 


tires and less wear and 


engine and transmission 


license fees, insurance pre- 
miums and over-all maintenance. 

An even more dramatic example is 
that of missile design. In one ballistic 
missile, the elimination of one pound 
of excess weight contributes approxi- 
mately 18,000 alti- 


increase in 


feet of additional 
and a 


This 
performance 


tude comparable 


range! means vastly improved 


wherever magnesium can 


be substituted for heavier materials. 


22,000 r.p.m. HOUSEHOLD ITEM 


This die cast vacuum cleaner fan must rotate 
ot 22,000 r.p.m. and have low starting in- 
ertia as well as high centrifugal strength. 
Only magnesium was able to meet the re- 
quirements of this specific design. Casting 
tolerances are held so closely there is no need 
for balancing. 


MAGNESIUM LIGHTNESS 
INCREASES STRENGTH, STIFFNESS 


The designer who is seeking a stiff 


section can achieve it easily—and still 


save weight—with magnesium alloys. 


Magnesium weighs only 67% as much 
25% as steel 


as aluminum, as much 


and zinc. 
sium could be 8 times as stiff as the 


A structure made of magne 


same part in steel if designed to equal 
weight. If equal stiffness is the design 
criterion, a 
weigh 62% 


magnesium section can 


less than steel and 25% 
less than aluminum. 

Aircraft manufacturers have learned 
to exploit these facts to the fullest in 
conserving precious airborne 


Critical parts 


weight 


such as wing and tail 


WORKER FATIGUE THWARTED 

A prominent automotive manufacturer uses 
magnesium paint shields in spraying speed- 
ometer panels. The weight saving compared 
to previous shields resulted in less fatigue, 
higher efficiency for women employees. The 
excellent alkali resistance of magnesium per- 
mits easy removal of dried paint. 


structures can be designed with more 
than adequate stiffness for high speed 
flying conditions. And, in addition to 
weight savings, magnesium helps pro- 
surface 
and reduces “flutter” and “drag”. Most 
important, the use of more rigid mag- 


vide a smooth aerodynamic 


nesium sections simplifies design by 


eliminating many of the stringers and 
stiffeners necessary with other materials 


* * * 


WRITE TODAY for new brochure, ‘“Magne- 
sium Design™. For your copy of this valuable 
reference for designers, contact the nearest 
Dow sales office or write to THE DOW CHEMICAL 
company, Midland, Michigan, Magnesium Sales 
Department 1340 DZ 4-13 


PRODUCTION FACILITIES 


Excellent production facilities, maintained by 
Dow and other manufacturers, are located 
throughout the nation. These firms are well 
equipped to provide castings, mill products, 
fabrications and related production services 
which effectively utilize magnesium's inher- 
ent advantages. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
29 
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Specify the 


ToD Spacomaker 


for longer, more efficient cylinder service 


With Extras .. . At No Extra Cost 


METAL PISTON ROD SCRAPER—pro- 
tects rod packing, cylinder bore 
ind rod surface by removing all 
foreign particles 


NEW “SUPER” CUSHION for air or 
METALLIC SELF-ALIGNING MASTER 


: You too—can reduce replacement expenditures 
CUSHION for oil. 


—lower maintenance costs with the T-J Space- 


Pr ow sa] > »<aj > > r sy a) > 
ann Guinean teantn Gmieee maker cylinder line. Designed and engineered 


BORES AND PISTON RODs for greater 
protection and reduced wear 


ONE PIECE PISTON assures better 
alignment, longer bearing and pack- 
ing life 


FORGED SOLID STEEL HEADS through- 
out entire line 


PILOTED PACKING GLAND with extra 
long bearing for additional strength 
and support to piston rod 


NO TIE-RODS TO STRETCH gives 
you 360° port rotation i less 
space used full strength 


STREAMLINED DESIGN operating 
pressures to 200 PSI, air; 1,000 
PSI oil, non-shock 


for ruggedness, and accuracy of operation, the 
Spacemaker assures longer, uninterrupted 
operation. 


The T-J Spacemaker eliminates tie-rods, gives 
greater strength, saves space - and reduces 
costs in all push-pull operations. Immediate de- 
livery in a complete range of styles and capac- 
ities ...air or oil. Write for Bulletin SM 155-4, 
today. The Tomkins-Johnson Company, Jackson, 
Michigan. 


TOMKINS-JOHNSON 


Ai@ AWD HYDRA YLINDER 
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*NO CONTACT OPENING 


New P&B crystal-case size relays, 
the SC and the SL (magnetic latch- 
ing), show amazing shock and vibra- 
tion capabilities. They absorb shocks 
of 100g and vibrations 30g to 2000 
cps. without contact openings! 

A highly efficient magnetic struc- 
ture utilizing a permanent magnet 
makes possible at least twice the con- 
tact pressure found in DPDT relays 
of comparable size. One watt of power 
for three milliseconds operates either 
relay. Transfer time is unusually fast 
—0.5 milliseconds maximum. 

For more information, contact your 
P&B sales engineer, or write Potter 
& Brumfield, Princeton, Indiana. 
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Sl—dual coil latching relay. Operates on a | 
watt, 3 ms. pulse ot nominal voltage. Permanent 
magnet latch locks the armature in either position 
S$C—non-latching relay with series-connected 
dual coils. Operates on approximately | watt at 
nominal voltage. Coils must remain energized to 
hold the armature in the operate position 


SC and SL Series Engineering Data 
GENERAL: 

Insulation Resistance: 10,000 megohms, min 
Breakdown Voltage: |,000 V. RMS 

Sheck: 100g 


baa esoooooed 





Vibration: 30g 55 to 2000 cps.; 
excursions from 10-55 cps 

Temperature Range 65° C. to + 125°C 

Weight: 15 grams without mounting bracket 

Operate Time: 3 MS. max. with 550 ohm coil 
@ 24 V. DC. (SL: 630 ohm coil at 24 V. DC) 

Transfer Time: 0.5 MS mox 

Terminals 


0.195 


Max 


(1) Plug-in for microminioture 
receptacle of printed circyit board 
(2) Hook end solder for 2 #24 AWG wires 
(3) 3° flexible leads 

Enclosure: Hermetically sealed 

CONTACTS 

Arrangement: 2 Form C 

Material: Optional 

Load: 2 amps. (¢ 28 V. DC 
(@ 115 V. 60 cycles AC 

Pressure: S¢ 16 grams min.; SL 

cou 


Power: Approx 


resistive; | amp 
resistive 


20 groms min 


1.0 watt at Nominal Voltage 

Resistance: SL—40 to 10,000 ohms; SC 35 
to 20,000 ohms 

Duty: Continuous 

MOUNTINGS 


Bracket, stud and plug-in 


PaB STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


i?) POTTER & BRUMFIELD INC. 


PRINCETON, INDIANA * SUBSIDIARY OF AMERICAN MACHINE 4&4 FOUNDRY COMPANY 
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.»» UNIONARC Welding saves $7000 
on one production run 


UNIONARC Welding —LINbDE’s new electric See for yourself—ask your nearest LINDE 


welding method for steel—increased produc- representative to prove that UNIONARC Weld- 


tion by 300% and saved a western pipe mill ing slashes time and labor costs over conven- 


$7000 on a single run of steel pipe. Replacing tional methods. Call your local LINDE office 
covered electrode methods, UNIONARC Weld- today! Or write Dept. P-43, Linp— COMPANY, 
ing is expected to save this company $150,000 Division of Union Carbide Corporatien, 30 


East 42nd Street, New York 17, N. Y. Offices 


a yvear, 





UNIONARC Welding uses a continuously-fed 
wire electrode, magnetically coated with flux 


and shielded with carbon dioxide gas. It has 


in other principal cities. In Canada: Linde 
Company, Division of Union Carbide Canada 


Limited. 


three times the speed and weld penetration 


of covered electrode welding. And UNIONARC 


ei Site}. 
oF NS d=jie) = 


Welding gives you “finished”, X-ray quality 


inde 


TRADE-MARK 


welds and low hydrogen deposits— in all weld- 


ing positions. 


“Linde”, “Unionare”, and “Union Carbide” are registered trade-marks of Union Carbide ( orporation, 
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All new Series 2 lighted display and 
pushbutton switch devices offer new 


modular versatility in lighted display 


The modular concept of Series 2 devices opens a new 
approach to design freedom in both front-of-panel 
lighted display and back-of-panel precision pushbutton 
switching. The demonstration panel shown above illus- 
trates some of the variety in arrangement and color and 
labeling offered by these new devices. 


Principal advantages of Series 2 units 
include these: 


Operator-indicator and indicator units are assembled 
quickly and easily, without tools. Even the switching 
units simply snap into place as shown on the next page 


Units are available, flange mounted or barrier mounted, 
in long-flange, short-flange, long-barrier and short- 
barrier types. All types can be combined in either rows 
or columns to provide eight group-mounting schemes 


smd 


Five colors of display screens are available—red, ye 
low, blue, green, and white. Two, three, or four lamps 
can be used in each unit. Color filter caps for the lamps 
are available to provide projected color on white 
frosted screens 

screens may laterally or 


longitudinally, in any combination of the five colors 


Two-color display be split 


Assemblies built up of the desired number and type of 
units, snap into pre-cut rectangular slots in the mount 
ing panels, also without tools 


Panels may be from 1/16” to 5/16" thick. Flange 


mount units can be used with a mounting panel and 
overlay panel, or with mounting panel only 


Here is a new dimension of design freedom in illumi 


nated switching equipment *% 


an all-new system 
compatible with good human-factors engineering 








All new Series 2 
lighted display and 
pushbutton switch 
devices offer new 
modular versatility 
in pushbutton 
switching 


Yes, you can have the panel arrangement you 
want (preceding page) and the switch unit the 
application requires. At right you see a few of 
the hundreds of available combinations of Series 
2 switch units and operator-indicator units. To 
attach an operator-indicator unit with a switch 
unit, just snap them together. All such com- 
binations are available with or without magnetic 
d-c holding coil. Switch units are offered with 
switches from eight different MICRO SWITCH 
series of basic switches—‘“TB’’, ““SM’’, ““HS”’, 
Type “A’’, “MT’’, “DT’’, Type “‘Z’’, and “‘V3”’. 
Included are switches for low-energy circuits, 
switches for handling d-c loads of up to 10 
amperes, 125 volts, and for direct control of a-c 
motors of up to two horsepower .. . alternate- 
action units, momentary-contact units, and units 
for control of multiple circuits. 


Color filters in red, yellow, green, 
Display screen, in four or blue fit over lamps, permit 
colors and white. Also projected-color lighting. 
available split lengthwise 
or across. 





Li} J Operator-indicator unit, barrier 

be type. Unit shown has long (side) Indicator unit, long flange 

Two, three, or four lamps barriers. Also available are short “SM” switch unit—one of many type. Short flange and 

can be used in operator- (end) barriers, and flange-type Series 2 switch units— snaps onto barrier types are also 
indicator or indicator units. units without barriers. base of operator-indicator unit. available. 











New Catalog 67 describes Series 2 
devices in detail. Split pages aid 
selection of components. Contains 

detailed switch unit data In Canada: Honeywell Controls Limited, Toronto 17, Ontario 


and helpful ordering and color 


selection information. Sent 


MICRO SWITCH PRECISION SWITCHES 


MICRO SWITCH... FREEPORT, ILL. 


A division of Honeywell 





DEVELOPMENTS TO WATCH... 


New furfuryl resin for protective coatings .. . 


. . . that shows good adhesion to plastics and metals 
has been developed by Erik R. Nielsen of Armour 
Research Foundation. It’s a furfuryl alcohol that can 
be cured without acid catalysts, permitting its use 
on acid-sensitive materials (metals, textiles, paper). 
Furthermore, says Nielsen, the new resin resists 
acids, alkalis and solvents when cured, and shows 


excellent adhesion to steel, CTFE fluorocarbon res- 
ins, and cellulosics. It appears to have superior elec- 
trical properties as well. 

There are no plans as yet for commercial produc- 
tion, but Nielsen says the cost of the new material 
“will probably be about the same as that of the con- 
ventional furfuryl alcohol resin.” 


Vinyl-to-metal bonds that stand boiling for 30 minutes . . . 


. .. take 200 F for a week, and resist high-humidity 
conditions for 1000 hr or more, are promised by 
the B F Goodrich Industrial Products Div. A new 
plant, just going into production, will produce the 
adhesive that does the trick. To be known as 
A-978-B, the new compound is said to “permit 


sheet steel to be vinyl-coated, embossed, then deep 
drawn without ruining the adhesion.” 

hese applications are foreseen: auto door panels, 
dashboards, kick plates; appliance cabinets; business- 
machine housings—almost anywhere, says BFG, 
where painted metal is now used 


Unitized motors that dispense entirely with standard fasteners . . . 


. . » have been developed by General Electric’s Spe- 
cialty Motor Dept, Ft Wayne, Ind; are to be made 
available commercially next month. These are shaded- 
pole motors in which new resin adhesives substitute 
for bolts and other standard fastening methods 
throughout. Advantage, says GE, is close control of 
mechanical relationships between parts so that more- 
uniform, higher-efficiency units can be produced. Air 
gaps, for instance, are held constant, so the units 


Safety switch for machines .. . 


. that replaces the conventional direct linkage 
between pedal and clutch, is reported from Hungary, 
with claims it can be applied to almost any flywheel- 
operated tool. 

The device, built-in between pedal and clutch, has 
a steel control rod (see diagram) extending from the 
pedal across an anchor plate and ending in a cam 
lobe in contact with a lever that actuates the clutch. 
Two rollers, one stationary and one spring-actuated, 
guide the rod. 

When the pedal is depressed, the rod also moves 
downward so that the widened section presses against 
the stationary roller and the opposite side of the 
rod is forced against the spring-loaded roller. This 
frees the clutch lever, and the machine will operate 
through one cycle. It cannot repeat, however, be- 
cause continued pressure on the pedal holds the rod 
in the sideway position. Only when the pedal is 
released can the cycle be re-initiated. 
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should operate with considerably less noise than 
standard models 

First production will be of a 1550-pm, 4-pole 
unit, in ratings up to 1/15 hp. This is about 34 in 
in dia. Later, it is planned to introduce a still smaller 
unit, operating at 3000 rpm, in ratings up to 20 
millihp. 

(Note: See future issue for detailed design infor 
mation on these motors.) 


Switch lever 
(to clutch) 


Pedak-rod 


Spring-looded 


Stationary roller Pedal rod roller 


For safter stamping, Hungarians have desgined the 
locking mechanism pictured here. They say it can be 
used on any flywheel-operated machine tool. 
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DEVELOPMENTS TO WATCH... 


Barium ferrite magnets to replace Alnico .. . 


. . in critical applications can be developed, Wright 
Air Development Center believes. But substitution 
of the oriented ferrite material in earphones, micro- 
phones and other equipment will require extensive 
redesign. WADC believes the job is important 


Another new rubber .. . 


. . is claimed by Japanese researchers. Junji Furu- 
kawa of Kyoto University’s Technological Depart- 
ment says he has made a polyacetaldehyde resin that 
is far superior to GRS (styrene-butadiene rubber) in 
heat resistance. The Japanese themselves admit, 


A pliability tester . . . 


. .. that may pave the way for more precise specifi- 
cations, is announced by American Instrument Co. 
The company says this is “the first instrument to 
offer a method for accurately measuring the pliability 
of flexible cushioning wraps, and the like.” 

Basic design is simple: A circular sample is 
mounted beneath a metal ring so arranged that a 


enough though, to have prepared a project specica- 
tion, and has set a target date of September 1960 for 
its completion. Since WADC engineers estimate it as 
a 12-month project, the contract award should be 
made sometime within the next few months. 


however, that much more testing is needed to find 
out whether the new material is superior to GR-S 
in mechanical and other properties, and whether it 
can be produced in large-scale, commercial quantities 
at reasonable cost. 


dome-shaped piston below it will drive the sample 
upward through the ring. Force exerted on the 
piston (as read on a dial gage calibrated in Ib) indi- 
cates pliability of the sample. 

Designed to use a 10-in.-dia specimen, it has its 
own built-in sample cutter, operates on 115-v 60-ycle 
ac, is roughly 14 x 16 x 18 in., weighs about 60 Ib. 


New dating (time-lapse measurement) systems . . . 


. using radiosotopes to determine length of service 
of parts and materials at time of failure, to double- 
check other methods used to control shelf life, and 
to help establish maintenance and replacement cycles, 
will be developed by Goodyear Tire & Rubber Co 
under Atomic Energy Commission Sponsorship. 

The dating systems will take advantage of the fact 
that isotope radiation is readily detectible by non- 
destructive methods even in very small amounts, 
and that each isotope has a characteristic and unal- 


terable radiation “half life.” When a measured 
amount of radioactive material is incorporated in 
the samples to be tested, an easily performed check 
with a Geiger counter at any later date will tell how 
much radioactivity remains and, therefore, how old 
the samples are. Goodyear expects the technique to 
be “of special value” for electronic tubes and circuit 
components, electrical insulation, and delicate me- 
chanical parts of complex computer systems. It 
should prove particularly useful in reliability studies. 


Sheet thickness may affect ductility . . . 


. .. though it seems to have no influence on strength. 
That’s the latest report from engineers at Battelle 
Memorial Institute on a long-term research program. 
In a memorandum prepared for the Defense 
Metals Information Center, they also note that 
available ductility in a given application may be 
affected by temperature, strain rate, state of stress, 
and specimen geometry, and is often considerably 
less than that obtained with lab specimens. 
Previous tests have indicated that total elonga- 
tion (a common index of ductility) is essentially 
independent of cross-sectional shape, provided the 
cross-sectional area is constant. But, if the reduced 
section of a tensile test specimen is long enough to 
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eliminate length effects, an increase in cross-sectional 
area will bring an increase in total elongation; and 
the effect of an increase in thickness is the same as 
the effect of a proportionate increase in width 
Magnitude of this effect varies with different materi- 
als but has been observed to some degree in a wide 
range of alloys. 

Much more work is needed, though, the Battelle 
engineers point out, to provide an accurate and 
direct index of available ductility. Best bets right 
now: uniform elongation and elongation at maxi- 
mum load. Correlations between such quantities 
and certain forming operations, they say, “look en 
couraging enough to warrant further study.” —ARG 
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THE ENGINEERING WEEK 


Electrode Search Diagnoses 
Body Organ, Tissue Illness 


Zurico—aAn electronic technique that 
diagnoses malfunction of tissues and 
organs of the human body has been 
developed by Dr. Ludwig Machts, 
German physicist. Equipment con- 
sists of a radio-frequency transmitter 
and a receiver with measuring unit, 
and is called the Anthroposkop. 

The person to be tested is wired to 
the transmitter with a search electrode. 
RF power of $ watt at 400 kc is trans- 
mitted to create a harmless electro- 
magnetic field within the body. Inten- 
sity of this field varies according to 
the dielectric constant of the local 
tissue and organ. This intensity is 
measured by a plate electrode con- 
nected to the receiver, and is indi- 
cated on a measuring instrument in 
millivolts. 

Illnesses of the human body’s in- 
ternal organs cause variation in the 
amount of H,O, Na and K in the 
cuticle (membrane) that is attached to 
the affected organ. These changes also 
cause a corresponding variation in the 


dielectric constant both in the injured 
organ and in the attached sub-cuticle. 
By using a “touch” electrode as well, 
the Anthroposkop evaluates the con- 
ductance of the fluid-stock throughout 
the body. 

For example, normal levels of inten- 
sity measured in millivolts has deter- 
mined that 40 millivolts is a healthy 
level for the right elbow of a man. 
Should the search electrode indicate 
an intensity of 62 millivolts a diagnosis 
of rheumatism and possibly inflamma- 
tion of the veins would be in order. 

Where investigation of cranial ill 
ness is conducted, drawing connecting 
lines from various measurement points 
on the head pin point the exact 
source of the difficulty. 

Time required to complete an indi- 
vidual diagnosis is 10 minutes. A 
standard form for entering results indi- 
cates the principal measuring points 
of the body. Some 25,000 measure- 
ments have already been registered and 
evaluated. Errors arising out of sys- 


Too Many ‘Look-alikes’ Among US Products, 
Say Japanese Designers 


NewYorx—American products of the 
same type too often are “look-alikes”, 
according to a team of Japanese indus- 
trial design specialists presently tour- 
ing the US under the auspices of the 
International Cooperation Adminis- 
tration. However, the group feels 
that US design policies, which lead 
to stressing a “family resemblance” 
among appliances, for example, of the 
same corporate family, probably are 
a good influence on product develop- 
ment. The visitors included active 
designers, design educators, and manu- 
facturing executives having design re- 
sponsibilities. 

The Japanese designers could not 
help but comment on the difference 
in status and acceptance by top man- 
agement of industrial design and its 
practitioners in this country and in 
Japan. The idea of consultant design 
services on a retainer-contract base is 
still relatively new in Japan, where 


most products are still developed by 
“captive” designers employed by the 
manufacturers themselves. 

All members of the visiting group 
agreed, incidentally, that relationships 
between industrial designers and en- 
gineers on a man-to-man basis are 
much the same in both countries, 
with the same sources of conflicts pre- 
vailing and the same types of solutions 
being applied. Of course, the gen- 
erally lower status accorded Japanese 
designers in the administration-engi- 
neering hierarchy has its effects, but 
the possibilities of establishing good 
working relationships with engineer- 
ing staffs are about the same, the Jap- 
anese designers said. 

Asked for his opinion of the design 
of American automobiles, Louis Suga- 
hara, Chief of Design section, Kanto 
Auto Works Ltd., Yokosuka, said that 
his first impression involved sounds 
much more than appearance. Used to 
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i Loudspeoker 

During checkup, millivolt reading from 

plate electrode is compared with chart of 

normal person to determine illness. 


temic differences of one patient from 
another are accounted for at the start 
of a measurement series. 


the excessive engine sound in Jap- 
anese cars, he was struck with the rela- 
tive quietness of American automotive 
power plants. Tire noises and wind 
pressure at elevated speeds were the 
dominant sound impressions. Suga 
hara observed that US cars, including 
the 59 models, seemed eminently well 
suited to US highways, but doubted 
their ability to take the roads prevail 
ing in Japan and many other foreign 
countries. Sughara smilingly recalled 
that some of the most-outspoken Jap 
anese critics of Detroit products are 
precisely those industrial design in 
structors whose students seem the 
most afflicted with influences clearly 
stemming from American automotive 
styling mannerisms. 

Based on the kind of autos that 
have now evolved in this country, the 
team of Japanese designers agreed that 
over-decoration was probably some- 
thing of a necessity by now, both 
from a sales standpoint, and also to 
cover up the joining and other assem- 
bly problems that are imposed by the 
present designs. 
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Polish... 


machines bore strong resemblance to 
earlier Russian models, indicating that 
Soviet planners still have a hand in 
assigning priority to most of the Polish- 
designed machine tools. 


Soviet... 

four-spindle bar autematic is dimen- 
siened to handle material up to 112 
in in dia and up to 4-in long. Average 
machining time per workpiece is 15 
seconds and work feed is automatic. 


Communists Show Improved 
Product Designs at Leipzig 


Lerzic — Though still way behind 
America and most West-European 
countries, product design throughout 
the Communist bloc seems to be 
slowly closing the gap, if the samples 
shown at the recent Leipzig Fair are 
to be taken as typical. Emphasis be- 
hind the Iron Curtain up to a year 
ago was on the mass production of 
essential equipment, with an eye 
cocked to keeping production over- 
heads pared to an absolute minimum. 
Now, a market slowly reaching partial 
saturation, plus a more fastidious ex- 
port public have caused Communist 
designers to reconsider their ideas and 
retool their production lines in order 
to up product efficiency and give a 
better-looking design. 

By far the largest assortment of 
Communist products was shown by 
East Germany, which is now building 
most types of machine tools and has 


East German... 

grinding unit was designed specifically 
for the finish grinding of races for self- 
aligning bearings. Both grinding heads 
are designed to swivel through any 
given arc. 


“~ 


+ * ¢ 


concentrated more energy on desigi. 
standardization and automation. In- 
terchangeable components were dem- 
onstrated in various combinations. One 
of the newest East German unveilings 
was a two-station, fully-automatic, cen- 
terless grinder incorporating two pneu- 
matic inspection heads that automati- 
cally correct the infeed of the work 
stations and the regulating wheel 
when tolerances are exceeded. A de- 
sign feature here is the dropping of 
the conventional hydraulic infeed 
mechanism in favour of a variable- 
speed motor giving infeed of the 
wheelhead in steps of a half-micron. 

The East German trend towards au- 
tomation was illustrated by a produc- 
tion line comprising a cutoff machine, 
centering unit and end dresser, copying 
lathe with two independent-acting tool 
slides and a pair of cylindrical grinders. 
The various units were linked with sep- 
arately-driven storage conveyors, and 
loading and unloading devices. The 


Hungarian... 
machines stressed modern design and 
sturdy construction. 


East German... 

twin-slide copying lathe is used in latest 
gearshaft production line. Overhead 
loading and unloading device is served 
by a storage-type conveyor carrying 
centered shafts from centering unit. 


machine on show finish-machined 60 
gear shafts per hour. 

Well up to Western standards was 
a new miscroscope interference instru- 
ment capable of gaging surface finishes 
down to 0.000001 inch. Major field of 
application is for ball bearings and 
small-diameter bores. 

Russia, the second largest exhibitor 
at Leipzig, again showed off prom- 
inently the tape and punched-card con- 
trolled machines unveiled for the first 
time at the Brussels World Fair. In 
fact, the entire Soviet exhibit was 
moved lock, stock and barrel from the 
Soviet Pavilion at Brussels. 

Indication that Russia is well up to 
US standards in production automa- 
tion with the increased flexibility 
which results from automatic ma- 
chine cycling. One of the outstanding 
Soviet machines was a vertical miller 
operating with a transistorized com- 
puter to allow three-dimensions con- 
trol of table position using a normal 
magnetic tape. On a newer punched- 
tape controlled lathe, a stop located on 
the tailstock center is used by Soviet 


Czechoslovakian . . . 

type SP 31 program-controlled copy- 
ing lathe features two copying slides 
and a swivelling plunge-cut tool bar. 
Coordinate selector panels are located 
in the machine headstock. 





Main 
over 


designers as tool datum point. 
slide movements are controlled 
four electro-magnetic clutches 
During the time between the Brus- 
sels and Leipzig Fairs, Russian engi- 
neers revamped a dynamic balancer. 
Original Brussels unit has been ap 
preciably reduced in size to allow in 
Armature to 
be balanced is automatically fed from 
out-of- 


clectronic 


clusion in assembly linc 


line into test unit where any 
balance is recorded by an 
sensing device. After checking, arma 
ture is picked up by magnetic claw 
and transferred to drill unit where two 
opposing drilling heads are automati- 
cally indexed and fed into correct 
depth to rectify out-of-balance 

Third largest exhibitor together with 
Czechoslovakia, Communist China 
made a great display of its infant, but 
up-and-coming machine-tool industry. 
Claiming a 1958 output in excess of 
90,000 machines, the Chinese placed 
emphasis on their break-away from 
conventional Soviet designs. Center 
of Western interest was a pair of spark 
erosion machines, a six-spindle bar 
automatic, a two-spindle fine borer, a 
copy miller and several well-designed 
hydraulic copying lathes. 

With the hope of doing profitable 
business with the Soviets and their 
satellites, Westerners flocked to the 
Fair. Both France and Britain filled 
entire pavilions with national displays 
as well as overflowing into other halls 
and onto the open-air grounds. Big- 
gest representative out of the West 
was again West Germany with well 
over 1,500 firms represented. Because 
European machine tool manufacturers 
cannot display direct in the US Ameri- 
can-designed machines were noticeably 
absent in Leipzig 


Soviet Tschaika . 

shows predominantly US styling. Trans- 
mission is fully automatic and 6-cylin- 
der overhead valve, four-stroke engine 
develops 220 hp at 4,600 rpm for a top 
speed of 100 mph. Economy is reported 
to be about 17 mpg. 


Satellite capsule model. . . 


is positioned in the full scale tunnel of the Langley Research Center of NASA for tests 
to determine lift, drag and static stability characteristics. Free-flying model studies and 
reliability tests of the escape system are being conducted at Wallops Island. 


Progress Report on Project Mercury 


Hampton, Va—It will be 2 to 3 years 
before an attempt (Project Mercury) 
will be made to put a man into orbit. 
Meanwhile wind tunnel tests (see 
above) are progressing at the Langley 
Research Center here to determine the 
optimum shape of the space capsule. 
Other research programs now under 
way at NASA centers: i 
drops; and impact. 

The capsule will be launched by a 
Convair Atlas-D missile booster and 
guided from the ground into a near 
circular orbit between 100 150 
miles into space. 

The National Aeronautics and Space 
Administration (NASA) that 
Project Mercury will not require the 


esc ape, all 


and 


Says 


development of any new electronic 
equipment. Specific details on the 
various phases of the program are still 
being worked out, but here is the 
general picture 

Ground-based and Atlas equipment 
will guide the capsule into the desired 
orbit. Ground and capsule equipment 
will then determine the vehicle’s or 
bital path and will initiate the vehicle’ 
descent at the proper time and predict 
the impact area. Two-way 
cations between the pilot and ground 


stations during flight will be possible 


communi 
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l'elemetering equipment will transmit 
data from the capsule to ground sta- 
tions, and a radio tracking beacon. All 
internal and external capsule environ- 
ment will be measured, as will the 
pilot’s reaction to space flight. 

Bulk of the tracking for Project 
Mercury will be done by existing mini 
track and micro-lock stations, although 
some additional stations both in the 
US and downrange may be added, 
NASA says. Firing of Project Mercury 
will be done from Cape Canaveral 
It will be fired for an easterly orbit at 
an altitude of from 100 to 150 miles 
rhe manned capsule is expected to 
one orbit 


make three or four orbits 


every 90 minutes—before an attempt 
is made to bring it back to earth 
Just how long the man is left in space 
depends on his reaction to weightless 
ness 

The man in the capsule will have 
control over two actions: the capsule 
iltitude, and its re-entry 

Phase one: Three small retro-rockets 
will be fired by ground or by passenger 
to slow the vehicle from 18,000 mph 
to 17,600 mph 

Phase No 
rockets 

Phase No 3 


Jettison the retro 


rhe slowing of the 
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capsule will start it in an elliptical 
path toward the earth. Approximately 
10 min later the capsule will enter 
the earth’s atmosphere. Altitude at 
that time is roughly 60 to 70 miles. 

Phase No 4: About 5 min after it 
enters the earth’s atmosphere the 
capsule will be down to about a 10 
mile altitude at which point a drogue 
parachute will slow the capsule’s de- 
scent even more. 

Phase No 5: At an altitude of 
around 5 miles, another, larger, para- 
chute will float the capsule to ground 
or water. 

There will be around 10 test shots 
on the Mercury Project before an at- 
tempt is made to orbit a man. About 
6 tests will carry animals. Tests 
started in October 1958 on parachute 
drop tests using dummy capsules. 
Tests on the escape system will start 
within the next few weeks at NASA’s 
Wallops Island, Virginia site (see next 
week’s issue for more information on 
this new launching station). 

The escape system consists of three 
small rockets in an arrangement on top 
of the manned capsule, which will be 
fired if anything went wrong with the 
shoot, and lift the capsule clear of 
the Atlas booster. Then the para- 
chutes will float the capsule to ground. 
The escape system is only effective in 
the atmosphere. When the vehicle 
leaves the atmosphere, the escape sys- 
tem will be jettisoned because it 
weighs around 500 Ibs. 


European Science, Engineering 
Lures American Industry 


New Yorx—American industry is 
becoming increasingly interested in 
European scientists and engineers, 
W. W. McDowell, vice-president of 
research and engineering for Interna- 
tional Business Machines Corp, told 
a symposium of the American Man- 
agement Association devoted to Euro- 
pean technology. Interest in European 
technology, he said, has been intensi- 
fied by a scarcity of American tech- 
nical personnel and high cost of re- 
search, as well as by recognition that 
Europeans have an edge in some areas 
of technology and operate from a dif- 
ferent point of view that often stimu- 
lates their US counterparts. 

There are many ways to capitalize 
on European science, McDowell con- 
tinued. These include analyzing for- 
eign technical publications; hiring 
Europeans to work here; hiring con- 
sultants to scout Europe for develop- 
ments in universities and industry; 
sponsoring research in European uni- 
versities or nonprofit institutes; set- 
ting up cross-licensing agreements; and 
establishing research labs abroad. 

His company, McDowell said, 
chose to set up a lab at Zurich, 
Switzerland. Originally staffed by 20 
professional people from eight coun- 
tries, the lab is charged with research 
on thin magnetic films and with keep- 





The X-15 powerplant. . . 


which will push the first manned aircraft more than 100 miles into space at a speed 
of over 4,000 mph is shown here by its designers, the Reaction Motors Div. of Thiokol 
Chemical Corp. The liquid rocket engine will develop 50,000 Ib of thrust. Installation 


in the X-15 is scheduled for later this year. 
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ing IBM advised of European develop- 
ments in its field. McDowell admon- 
ished companies contemplating a 
foreign lab to spell out clearly the 
area of work and objectives of such 
a lab. He also warned companies not 
to expect sharply reduced research 
costs because of Europe’s lower sal- 
aries. Such distant labs will require 
extensive and expensive travel. 

When selecting a location, a com- 
pany should make certain that foreign 
scientists can get work permits if the 
lab is to be internationally staffed. 
The company should consider salaries 
and operating costs in various coun- 
tries. IBM believes a foreign lab 
should be directed by a native of that 
country. 

Dr. Augustus B. Kinzel, vice-presi- 
dent of research for Union Carbide 
Corp, warned that a serious communi- 
cations problem exists with a group 
working 3000 miles from home. His 
company is sole contractor with Euro- 
pean Research Associates, an inde- 
pendent lab in Brussels, Belgium. Such 
distances prohibit applied research. 
And effective basic research requires 
personal contact between foreign and 
domestic scientists. His company ro- 
tates top foreign researchers to the 
US periodically for a few months. 

A European lab, he said, should 
account for no more than 5% of the 
company’s total research and should 
probably have at least 60 professional 
employes. 

European employers, he further 
cautioned, have accepted different 
obligations to employes than is cus- 
tomary in this country, and US labs 
abroad must respect such traditions. 
After three months’ employment, for 
instance, an European scientist ex- 
pects a 12-month advance notice of 
termination of employment, and ex- 
pects greater freedom than their 
American counterparts. 

American firms can often profitably 
expand product lines by scouting 
European firms, Dr. Worth Wade, 
manager of patent development for 
American Viscose, told the forum. 
The best time for scouting trips, Dr. 
Wade said, is spring and early sum- 
mer, when trade fairs are in season. 
Before debarking, a product scout 
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should know what he’s after on the 
basis of market surveys here. For 
pre-trip homework, he should consult 
patent records, particularly the swiftly 
published Belgian issues, to find tech- 
nical leads; and he should make his 
commercial interests known abroad 
so he gets a list of fair exhibitors for 
planning visits in advance. An agent 
overseas is a big help setting up in- 
dustrial contacts and tipoffs on new 
products and technologies. 

In Europe, the scout generally 
gains the most productive leads from 
behind-the-scenes chats with fair ex- 
hibitors about products not yet ready 
for public showing and through ex- 
ploratory talks with personnel at in- 
dustrial labs. 

Once a product is located, Wade 
said, the company has several alterna- 
tives. Firms here can become US 
agents for marketing the product. 
They can import a semi-manufactured 
product, then finish and market it. 
Or, they can sign an agreement for 
exclusive or nonexclusive manufacture 
of the product here. 


COMING EVENTS 


APRIL 


TEER a + Society of Me- 
chanical Engineers, Hydraulic Conference, 
Univ of Michigan, Ann Arbor. 


13-17 . . . . American Foundryman’s So 
ciety, 63rd Casting Congress and Engi- 
neered Castings Show, Hotel, 
Chicago 


20-22 .. . . Metal Powder Industries 
Association, 15th Annual Meeting and 
1959 Powder Metallurgy Show, Sheraton 
Cadillac, Detroit. 


29-May 1... . American Society of Me 
chanical Engineers, Ist National Metals 
Engineering Conference, Hotel Sheraton 
Ten Eyck, Albany, NY 


. American 


Sherman 


MAY 


20-22 .... Society for Experimental 
Stress Analysis, 1959 Spring Meeting and 
Exhibition, Sheraton Park Hotel, Wash 
ington 

22-24 ... . Institute of Environmental 
Engineers, 3rd Annual Technical Meet 
ing, LaSalle Hotel, Chicago. 


Society of Me- 
chanical Engineers, Design Engineering 
Conference, Convention Hall, Philadel- 
phia. 


25-28 . . . . Design Engineering Show, 
Convention Hall, Philadelphia. 


American 


US Company Scouts in Russia 
for New Product Ideas 


Moscow—An office has been opened 
by the Rand Development Corp of 
Cleveland to study Soviet technical 
and scientific developments for pos- 
sible use in the US. The office was 
set up at the close of a fifteen day 
visit to Moscow by team of Rand con- 
sultants led by James H. Rand, pres- 
ident. They came to Russia for a 
firsthand look at Soviet progress in 
chemistry, physics, medicine, commu- 
nications, geology, and documenta- 
tion. 

For Russians, the agreement to let 
Rand Development into the Soviet 
Union means dollar income difficult 
to estimate at preseut, according to 
observers. It is virgin territory for 
US companies. American Express 
is the only other US company with 
offices in Russia, although many Amer- 
ican corporations send their repre- 
sentatives to Moscow each year on 
business trips. 

Rand said, “Our company is be- 
sieged by other companies asking for 
ideas and new developments. They 
have many ideas in Russia. That's 
why we're here.” Rand will assign 
Russian-speaking American to run an 
office whose small staff will be English 
speaking Russians. 

Rand said status of negotiations on 
any given development is still confi- 
dential, but the following are proj- 
ects which are of primary interest to 
him: 

1. A refrigerator operating on 
thermoelectric principles; other 
developments using semiconduc- 
tor elements—for example, a con- 
stant temperature container and 
an electric generator. 

2. Medical instruments allowing 

autotransplantation of organs and 

extremities. 

3. “Electric sleep” machines 

which induce normal sleep with- 

out narcotics. 

4. Geochemical _ search 

ment for oil prospecting. 

5. Information translation and 

reading machine featuring in- 

ternal storage instead of tape 
reading for as much material, 

“as there is in Lenin Library,” 

and capable of storing all half 

million documents appearing in 


equip- 
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the world’s scientific and me- 
chanical literature each year. 
Rand said the machine's capac- 
ity is limited only by size of 
plant and number of supplemen- 
tary long term storage units. He 
said, “It would take a five-story 
building to house it. It has not 
yet been completed, probably 
sometime this year.” 

Rand Development has an addi- 
tional job in Russia as an advisor to 
the American Exhibition that will 
open Moscow’s Sokolniki Park this 
July. 


Automatic Car-park 
Exhibited in Paris 


Paris—Prototype of an automatic car 
parking installation in which a driver 
has only to turn a key-operated switch 
to actuate a storage cycle was exhibited 
here at the recently held Expomat 
Construction Materials & Equipment 
Show. 

Each parking spot is equipped with 
a separate switch, and each driver 
has his own key, which fits only his 
switch. 

When the cycle starts, the parking 
chariot loading station 
Motorized arms on the chariot literally 
pick up the car and move it laterally 
over onto the chariot. The chariot 
then carries the car to its parking 
spot, lifting it to the upper level if 
necessary, depositing it there by means 
of the motorized arm. 

The reverse occurs in the “unpark 
ing” cycle, also initiated by the key- 
operated switch. Turntable action of 
the chariot turns the car around so 
that it points in the proper direction 
to be driven off from the unloading 
station. A photoelectric cell operates 
an interlock that makes it impossible 
for the chariot to move a second car 
over onto the unloading station before 
the previously unparked car has been 
driven off. 

Average time for a parking or un 
parking cycle is about 45 sec. A single 
chariot can handle about 65 parking 
spots. 

Equipment is manufactured by Gar 


moves to 
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ages Automatiques Thaon, Switzer- 
land. Monsieur Thaon declined to 
disclose details of the operating cycle 
other than the above. 


‘Noble’ Titanium Ups 
Corrosion Resistance 


Nracara Fartts—A “poor man’s” 
alloy for extreme corrosion environ- 
ments, both oxidizing and reducing, 
is the latest byproduct of electro- 
mechanical studies on titanium at 
Union Carbide Metals Co. By adding 
slight amounts of a noble metal, the 
corrosion resistance of titanium can 
be improved up to 100 times. This 
effect, deduced by Dr. Milton Stern 
of the Metals Research Laboratories 
here, holds for all noble metal addi- 
tions; however, palladium additions 
have been emphasized since it is the 
least expensive of this family. 

Titanium’s ability to resist corro- 
sion in extreme oxidizing media like 
boiling nitric acid or ferric chloride is 
well-known. In reducing environ- 
ments, though, titanium won’t hold 
up. Boiling 5% hydrochloric acid, for 
example, dissolves it at more than 
1 in./year. This problem has been 
overcome: adding 0.1% palladium 
cuts this attack rate to less than 0.01 
in./year 

Such palladium additions are ex 
pected to add about 28 cents/lb to 
the price of titanium mill products, 
now at $4 to $14 per pound. This in 
crement is based on palladium at $19 
per troy oz. With patent applications 
filed, the company plans to license 
production of the new alloy to ti- 
tanium mill products manufacturers. 
Tests on pilot quantities show no im- 
pairment of strength and ductility 
with palladium additions up to 0.2%. 

Significantly, Dr. Stern's work prob- 
ably means good news to designers on 
the pricing front. Movement toward 
lower price/Ib has been set back lately 
by slackening aircraft interest in ti- 
tanium. By broadening the metal’s 
corrosion resistance, the new alloying 
technique may spark renewed interest 
in titanium for pumps, meters, valves, 
heat exchangers and the like—compo- 
nents where switching from oxidizing 
to reducing conditions is common- 
place. Widespread interest in noble- 
metal titanium means further compe- 
tition, too, for present workhorse alloys 
like Hastelloy alloys B and C, as well 
as the higher-priced zirconium and 
tantalum. 
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Freedom Belongs to 
Men of Religion 


To the Editor: 

The basic question of the validity of 
moral principles is raised in your editorial 
in the Mar 23 issue (p 15), “Freedom 
and the Uncommon Man.” Mr. Greene 
walt is no doubt a very perspicacious man, 
and has rightly noted that freedom belongs 
eminently to the man of religion, or the 
hermit, as he calls him. It is regrettable, 
however, that Mr. Greenewalt is not more 
of a philosopher and theologian, but he 
obviously is not. I cannot see why you 
editors continually delight in quoting in 
dustrial executives, or scientists, as authori 
ties in matters in which they are not 
authorities. If freedom is an attribute of 
the human will, and if the will is most 
completely satisfied by the intellectual 
contemplation of divine truth then we 
have arrived at a proposition which is true 
of human nature as such. The principles 
of religion are to be carried out in every 
day living, no matter how mundane it 
may be. Human nature then, in the ac- 
complishment of the most humble tasks 
opens and blossoms as a flower in the 
seeing divine truth and carrying out its 
precepts 

You say that we must all surrender our 
freedom. To a philosopher this is mouth- 
ing absolute nonsense. What you mean, 
rather than what you say, is we all have 
a choice to act as morally responsible men, 
or to surrender to the jungle of gangster 
ism in modern business. To those who 
share the Christian, or the Jewish heritage, 
remembering that to Abraham was given 
a son in his old age because of his faith 
n God, the suggestion that we surrender 
to gangsterism is most repulsive. 

—Grorce E Unrun 
Syosset, N Y 


Sub-patents 


To the Editor: 

Recently, there has been a great deal 
of interest in the various technical publi- 
cations on the United States Patent Sys 
tem. It is well established that some im 
provements are in order, so I have devel- 
oped a plan that I feel would remedy 
much of the present difficulty: 

Sub-patents would be granted with sim 
ple disclosure of an idea and subsequent 
registration of the disclosure. It would 
not grant monopoly but could be used as 
a basis for a full patent with privilege of 
monopoly at a later date and would re 
semble a regular patent as to form except 
that the claim section would not be in- 
cluded. It would automatically be granted 
for any idea presented in proper form and 
submitted with a registration fee. No 
specific claims would be made. The patent 
office would neither assure nor suggest that 
the idea is new, novel, or that it does not 


ite lh ce) ae 


conflict with other patents or sub-patents. 
The idea disclosed in a sub-patent 
would be public information and anyone 
wishing to could use it as he saw fit. 
This privilege would be withdrawn when 
and if a full patent was granted on the 
idea. The user of the sub-patent could 
protect himself by entering into a contract 
with the holder of the sub-patent that 
would define royalty in case a full patent 
was granted. This would protect the user 
and reward the inventor. It would also 
give the inventor an indication of com 
mercial value of his idea and encourage 
him to seek full patent on good ideas. 
The adoption of a sub-patent system 
would do a great deal to bring out ideas 
that would otherwise lie dormant in the 
inventor's mind. Millions of good ideas 
ure now undisclosed because the inventor 
does not wish to expend the money nec 
essary to obtain a full patent. Sub-patent 
royalty would enable the inventor to ob- 
tain a full patent without financial burden. 
At the same time, the load on the patent 
office would be lessened by reducing the 
number of applications on unsound ideas. 
—C D Hosen 
Denver, Colo 


Reliability and Testing 


To the Editor: 

I have just read your editorial in the 
Mar 9th _ issue entitled “Drei 
Minuten” and was not a little shocked 
by the categorical charge that, “to attain 
reliability, the government tendency is to 
test, test, test. Thus a missile subassembly 
may have to withstand a 500-hr life test, 
on the faulty consumption that it proves 
reliability.” I feel moved to ask whether 
you feel you have sufficient evidence to 
support your conclusion. 

We have worked very closely with the 
Navy on main propulsion drives over the 
years and have a high regard for their 
engineering procedures. We are doing 
some important work on missile launching 
at present and have not encountered de 
mands for excessive testing 

If you have some experience that you 

ire to share, please do so. Let me add 
that I fully agree with the point you 
make, namely the significance and the 
relevance of the transitory loading factor 
in design —W P ScHMITTER 

VP, Engineering 

The Falk Corp 

Milwaukee 

el had just returned from the West 
Coast where I had run into several situ 
ations in which 200-hour or 500-hour tests 
were required for missile elements. This 
test period required a totally different sort 
of design from that which would be re- 
quired in actual operation, and the more 
elaborate design involved actually lowered 
rather than increased the reliability be- 
cause of the complexity of the design. EJT 


(p 23) 
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How to reduce the shock of a 5-ton shake 


/ the 
Dulld Dette 


screen 
Exhaustive field tests, conducted by one vibrating screen 
manufacturer over a period of three years, have proved 
that a triple deck vibrating screen weighing 10,000 Ibs 
transmits less vibration to the building structure with 
Firestone Airmounts than with conventional steel spri 
Also Airmounts were found to have longer life, to adjust 
more readily to weight differences and to be unaffected by 
water splashes and sprays. Similar results have been 
reported by the many other vibrating screen manufacturers 
who use Firestone Airmounts. 


Firestone Airmounts—the same type air springs so 
widely used in trucks, trains and automobiles—are finding 
wider use in industry. Count on Firestone Airmounts to 
solve your shock and vibration problems, increase your 
production, and protect your property and products. 


FIRESTONE 


alrmount 


Firestone Industrial Products , Noblesville, Indiana 
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Photo-elastic stress patterns produced by models photographed with polarized light are one 


of the modern analytic tools available for ever-increasing perfection of Malleable iron castings 


Strength is ( Malleable 


The strength crucial in spiraling the heave of diesels’ pistons into unresistible power, in pro- 
tecting lives as automobiles hurtle down endless highways, and in every link of chain that 
swings massive loads overhead, is yours to mold into tomorrow's dynamic engineering achieve- 
ments with Malleable iron castings. Yet Malleable provides this strength in combination with 
toughness, producibility and economy that makes Malleable castings the finest, most versatile 
metal available 

For information or service, call on one of the progressive firms that identify themselves 


with this symbol— 
MEMBER 


A oe ee eS 9 


c 
A Cc 
ST co U N 


Lo 


If you wish, you may inquire direct to the Malieable Castings Council, 
1800 Union Commerce Building, Cleveland 14, Ohio, for information. 

















These companies are members of the 


oo \¥ 
4a c 
STiInNGs N 


CONNECTICUT 

Connecticut Mall. Castings Co., New Haven 6 
Eastern Malleable Iron Co., Naugatuck 

New Haven Malleable tron Co., New Haven 4 


DELAWARE 
Eastern Malleable Iron Co., Wilmington 99 


ILLINOIS 
Central Fdry. Div., Gen. Motors, Danville 
Chicago Malleable Castings Co., Chicago 43 
Moline Malleable tron Co., St. Charles 
National Mall. and Steel Castings Co., 

Cicero 50 
Peoria Malleable Castings Co., Peoria 1 
Wagner Castings Company, Decatur 


INDIANA 

Link-Belt Company, Indianapolis 6 

Muncie Malleable Foundry Co., Muncie 
Terre Haute Mall. & Mfg. Corp., Terre Haute 


MASSACHUSETTS 
Beicher Mallieable Iron Co., Easton 


MICHIGAN 

Albion Malleable tron Co., Albion 

Auto Specialities Mfg. Co., Saint Joseph 
Cadillac Malleable tron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 


MINNESOTA 
Northern Malleable !ron Co., St. Paul 6 


NEW HAMPSHIRE 
Laconia Malleable Iron Co., Laconia 


NEW JERSEY 
Meeker Foundry Company, Newark 4 


NEW YORK 
Acme Steel & Mall. tron Works, Buffalo 7 
Frazer & Jones Company Division 

Eastern Malleable Iron Co., Solvay 
Oriskany Malleable tron Co., inc., Oriskany 
Westmoreland Mall. Iron Co., Westmoreland 


OHIO 

American Malleable Castings Co., Marion 

Canton Malleable tron Co., Canton 5 

Central Fdry. Div., Gen. Motors, Defiance 

Dayton Mall. Iron Co., Ironton Div., Ironton 

Dayton Mall. Iron Co., Ohio Mall. Div., 
Columbus 16 

Maumee Malleable Castings Co., Toledo 5 

National Mall. and Steel Castings Co., 

Cleveland 6 


PENNSYLVANIA 

Buck Iron Company, Inc., Philadelphia 22 
Erie Malleable tron Co., Erie 

Lancaster Malleable Castings Co., Lancaster 
Lehigh Foundries Company, Easton 
Meadville Malleable tron Co., Meadville 
Pennsylvania Malieable tron Corp., Lancaster 


TEXAS 
Texas Foundries, Inc., Lufkin 


WEST VIRGINIA 
West Virginia Mall. tron Co., Point Pleasant 


WISCONSIN 

Badger Malleable & Mfg. Co., S. Milwaukee 

Belle City Malleable Iron Co., Racine 

Chain Belt Company, Milwaukee 1 

Federal Malleable Company, West Allis 14 

Kirsh Foundry Inc., Beaver Dam 

Lakeside Malieable Castings Co., Racine 

Milwaukee Malleable & Grey Iron Works, 
Milwaukee 46 





| 
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How to Get More Strength Per Dollar 
with Malleable Castings 


With few exceptions, strength is the 
most important single design require- 
ment for a metal part. But in the com- 
mercial production of that part, the 
ultimate objective is to manufacture it 


at the lowest possible cost. Malleable 
iron castings take advantage of many 
factors to provide the greatest strength 
per dollar of any ferrous or non-ferrous 
metal. 


Great Strength Range Available 


From the wide range of standard (fer- 
ritic) and pearlitic Malleable irons avail- 
able, a type may be selected that meets 
strength requirements ranging from 
50,000 p. s. i. to 120,000 p. s. i. tensile. 


Table No. | shows these strength values 
and other physical measures for 9 
grades of Malleable. Note particularly 
how high yield strengths are in com- 
parison to tensile strengths. Because 
yield strength is generally the measure 
of usable strength, this is especially 
important. 


Also important is the uniformity of 
Malleable’s strength. The heat treatment 
given all Malleable castings produces a 
unique metallurgical combination of 
strength, ductility, machinability and 
impact resistance. At the same time, it 
relieves internal stresses so that Malle- 


Economy Due to 


Malleable’s superior strength-cost ratio 
is due to a combination of the casting 
process, which puts the metal where you 
want it, and the inherent economy of 
Malleable iron. Also, whenever machin- 
ing operations are involved, Malleable 


able’s strength cannot be machined 
away, nor will it be present in 
parts but missing in others. 


some 


TABLE No. 1 
TENSILE PROPERTIES— 
A.S.T.M. MINIMUM SPECIFICATIONS 


Standard and Pearlitic Malieable trons 


Ratio of 

Tensile 

to Yield 
% 





Yield 
Strength 
Pp. s. 1 


Tensile 
Strength 
p. s. 1 


Designation 


Standard 
35018 


32510 
Pearlitic 
45010 


53,000 
50,000 


35,000 
32,500 


65,000 45,000 
68,000 45,000 
70,000 48,000 
75,000 50,000 
80,000 53,000 

60003 80,000 60,000 

80002 100,000 80,000 
Strengths up to 135,000 p.s.i. tensile 
and 110,000 p.s.i. yield are produced 
commercially under individual pro 
ducers’ specifications 


45007 
48004 
50007 
53004 





Multiple Factors 


castings cut finished costs significantly. 
Being the most easily machined of all 
ferrous metals of similar hardness, the 
cost of the finished part can often be 
reduced to less than that of metals which 
cost less in the semi-finished stage. 


Malleable Provides Strength Plus Other Advantages 


The T-bolt shown in Fig. 1 is used to 
assemble steel channel frames. Small but 
mighty, these 7/16’ bolts hold 4 ton 
loads. The tensile strength requirements 
are 90,000 to 100,000 p. s. i., yet ductility 
must be good and tolerances must be 
held to + .005” on the head width, and 
+.020’, —-.000’" on the inside of the 
head. 


In this application, pearlitic Malleable 
castings proved the only material con- 
sistently capable of sustaining loads over 
8,000 pounds and meeting close toler- 
ances in critical areas. At the same time, 
sufficient ductility was maintained to 
allow upsetting the spring retainer pro- 
trusion on the head. 


The finished Malleable castings cost one 
third less than the next most satisfactory 
material. For both dynamic and static 
applications, today’s Malleable castings 
are truly one of industry's finest engi- 
neering materials 
Fig No. | 
> 


" 


Li2 


\ 


47s] 


MUST SUSTAIN 
4 TON LOAD sy 
MINIMUM \~ Ae 


‘ 


Write for Free Data Unit 


Data Unit 102-Strength, more fully describing Malleable’s strength characteristics, 
is available for use by materials specifiers and users. For your copy, contact any 
member of the Malleable Castings Council or write to Malleable Castings Council, 
Union Commerce Building, Cleveland 14, Ohio. 
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Here are some new—and some old 

—Allen-Bradley oiltight limit 

switches—all built to give you 

extra millions of trouble free opera- 

tions. Their switch bodies and 

operating heads are both sealed. 

Oil, dirt, and metal chips cannot 

enter and foul the contacts or 

cause sluggish operation of the 

momentary contact mechanism. 

Double break, silver alloy con- 

tacts never need maintenance. 

ee The snap action switch is positive 

MBAllen-Bradley Bulletin 800T insurance against any reduction of 

oiltight limit switches on typical life the contact pressure as the “trip 

tests have run many millions of op- point” is approached. This means 

erations. Write for complete in- less chance for chatter and arcing 

formation on the Allen-Bradley line of relays, contactors, or starters 

of quality limit switches for every operated by the limit switch—and 

industrial application. prolonged trouble free contact life 
for the limit switch itself. 


The Allen-Bradley line of limit switches is complete. 
Illustrated are only a few variations. 


Top Push Rod 
with Plastic 
Window 


—— Neutral Position Momentary 
for Flush Contact Limit Switch. One set 
Mounting of contacts is closed for 

each direction of operation. 





Adjustable Adjustable 
Rod Roller 
Lever 


Wobble Stick Fork Lever Side Push 
Type Type Roller 


(JZ i ig’ NN) 


ALLEN - BRADLEY 


MOTOR CONTROL 


Roller eee 
Menttotd Side Push Rod _ => =QOUALITY ——_— 


Mounting “ao Allen-Bradley Co., 1329 S. First St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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LINDE’s NEW PLASMARC TORCH SERVICE 





Brings Industry Production Parts From Refractory Metals 


N. eva Me ultiilere Mel meielolalaehilile Machinelaiola Mul-tiel-maels 
match this.... The high melting points of tungsten 
tantalum, and molybdenum are no longer a problem. 
For LINDE’s new PLASMARC Torch, working in the tem- 
perature range between 15,000 and 30,000 degrees K. 
can coat parts or form shapes of virtually any size or 
complexity. It’s an entirely new way to make such articles 
as rocket nozzles, crucibles, components for electronic 
and X-ray use, and parts for atomic energy equipment! 

The quality of these pieces is uniformly high. Toler 
ances can be held to 002 in. or better. The metal 


pana, 
4 % 
e 2 wy 
CRUCIBLE 


The PLasmarc Torch employs a non-transferred electric arc 


to generate such high temperatures that powder or wire 
fed into the chamber is literally meljed. Inert gases flow 
ing continuously carry the metal particles in a plastic state 
and deposit them on the workpiece at nea c speeds 
Jets of CO, cool the particles instantly to form heat- and 
erosion-resistant material. Coatings — ev: ae Felilii 

have an excellent band. Shopes are-built up nachined 
mandrels, which are then etched away to leave parts such 


as those shown above 


3 TEs 
_’ =~ a m Pe ew 7 









t 


loses none of itg purity and superior density is achieved 
With the PLASMARC Torch, LINDE is equipped to supply 
you with parts made of, or coated with, refractory metals; 
or made of a variety of metals combined with non-metals 
or reinforced plastics. LINDE will also provide a wind- 
tunnel materials testing service based on this device. For 
information on this extension of LINDE’s well-known 
Flame-Plating service, write Dept. AW-13, LINDE COm 
PANY, Division of Union Carbide Corporation, 30 East 
42nd Street, New York 17, N.Y. In Canada: Linde Com 
pany, Division of Union Carbide Canada Limited. 





j ROCKET NOZZLE 






TUNGSTEN-COATED 
GRAPHITE NOZZLE 





‘Linde Union Carbide’ and ‘Plasmarc’’ are trade marks 
of Union Carbide Corporation 





ELECTRONIC 
GRID CAGE 


SYNTHETIC 
RUBBER SEALS 


can save you money in 
STATIC or MOVING 
seal applications 


This seal will save 
you money with no 
performance sacri- 
fice. Minimum 


tooling cost, no Acadia Synthetic Rubber 
molds, no costly Parts are of the highest qual- 
delays. Can be , 
MOLDED LATHE-CUT ity components, processed for 
O-RING SEAL sees ney ; “g _ oil resistance, good aging pro- 
te perties, resistance to heat. They 
can be furnished in any dimension 
or special compound you desire to 
precision tolerances. They are another 
example of Acadia’s ability to SAVE 
YOU MORE..SERVE YOU BETTER. 








ACADIA a There’s an Acadia Sales engineer near 


thy you to serve you. Write us today, and 
yer, 


F PRODUCTS we'll put him in touch with you 
immediately. 

DIVISION OF WESTERN FELT WORKS 

Dept. M, 4021-4139 W. Ogden Ave., Chicago 23, Ill. 


Branch Offices in Principal Cities 


MBaMNUPACTUR ERS AND CUTTERS GP rw OOL-FERS 
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"When you design for quality 
the steel is IMPOrtaNnk” -—rs_:8 & corewan—oinecror oF ENGINEERING 


“Steel quality is all important to the designer,” says Albert Coleman, Director of Engineering at 
Whirlpool’s Clyde, Ohio plant, “and we’ve found we can trust Sharon to deliver what they promise.” 
Sharon engineers know the importance of working in close coordination with engineers like Mr. 
Coleman to thoroughly understand the application and then make certain the steel supplied will do 
the job for which it was intended. 
Better appliances depend on steel. Leading appliance makers, like Whirlpool, have learned they can 


depend on quality steels—consistently —from the mills of the Sharon Steel Corporation, Sharon, Pa. 


<> SHARON C1c“4 STEEL 
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toward ¢ ompat 


TORRINGTON CRACKS THE NOISE PROBLEM The sques 
} | | > the point that ndise is now the Ni | problen I 


Lhe decibel tevel up t 
to work on nois¢ 


ir Condaitior ! 1 
anticipatior t] trend, two years ago Torrington’s air impeller laboratories went t 
i The result is the revolutionary Torrington H Wheel—one of the most important breakthroughs in air 
condition tory. f In one room air canditioner application test the H Wheel reduced the noise level 
from 63 to ay ind it was less than one half as loud. ' Torrington’s engineering department is 
of the H-Series Wheel for evaluation in your new product development program 


t 


CcCTuR(InNG CONnMPANY 
ONTARIO 


now otter 


THE TORRINGTON MANUFA 


NUYS. CALIF¢ 


TICUT e VAN IRNIA « OAKVILLE 


TORRINGT N 











The Yoder Company uses Cutler-Hammer 
Motor Control. Type M electric resistance weld tube 
mills automatically form cold rolled steel into pipe 
or tubing at a rate of 35 to 150 feet per minute. 
Cutler-Hammer Control is provided as 

standard equipment. 


CUTLER-HAMMER 


Choice of [iim .. 
the leaders . =\ * ey 


Motor Control. The 14-15 


...the mark of #SEReamiaies =~ 
better 
machines 


The Atias Car & Mfg. Company uses Cutler-Hammer 
Motor Control. 50 ton, double compartment, 

bottom dump ore transfer cors are equipped with 
Cutler-Hammer Control. 


The Spencer Turbine Company uses Cutler-Hammer Motor You too will find it pays to use Cutler-Hammer Motor 
Control. High volume centrifugal blowers provide the air supply for Control; it installs easier, works better, and lasts longer. 
the aeration tanks ot a new sewage plant. Cutler-Hammer For detailed information write Dept. G-249 

Motor Control is supplied as standard ; t. CUTLER -HAMMER Inc., Milwaukee 1, Wisconsin. 


a 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. © Subsidiory: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation, 
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Mechanical interlocking alone is used to 
join Dacron,* Orlon* and other synthetic 
fibers used in new TROYFELT non-woven 
fabrics. (*DuPont tradenames) 


INTRODUCING ' TROYFELT 


52 


a versatile new family of synthetic felts 


made without chemical binders 





Where can you use these amazing new felts? 
Field-tested and proved for more than two 


years, these are typical reports: 
A FILTER MAKER reports TROYFELT 


outperforming wool felts 7 to 1 in filtering 
highly abrasive Taconite ore. 

AN ELECTRONICS firm finds TroyFEeELT 
a superior packing because it stays resilient 
at high and low temperatures. 


A CUTLERY MAKER uses TroyFeLt to 
polish stainless ware... finds its smooth 
surface gives higher luster, lasts longer. 


. . window makers use it as an impervious 
life-time seal . . . shoe makers because it 
lasts longer as a padding . . . gasket makers 
because it die cuts without ravelling . . . it’s 
also used as wadding in cartridges ... as a 
vibration isolator. 


WHAT IS TROYFELT? 


. . . basically, TROYFELT is a non-woven syn- 
thetic felt. It is available in Dacron, in Orlon, 
and in other synthetics. Unlike other non- 
wovens it has no chemical binders . . . the indi- 
vidual fibers are joined mechanically. Thus it 
is a softer material, a better insulator, a better 


filter, a better packing, padding and wick. 
And yet TROYFELT offers all the long-lived 
properties of the synthetics: a marked resistance 
to chemical attack, heat, abrasion and wear! 
Want all the facts? Just circle the number 
below on this magazine’s handy reply card. 


by the pioneers in non-woven synthetic felts 
INDUSTRIAL PRODUCTS DIVISION + TROY BLANKET MILLS 
200 Madison Avenue + New York 16, New York 
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DYNAMATIL 


—_— 


Drive Package Provides 
Infinitely Adjustable Speeds from 
AC Power Source 


CONTROL CONTROL 
PANEL STATION 


The complete Dynamatic power package includes all components 
required to provide infinitely adjustable speeds from an alternating 
current power source. A Dynamatic Ajusto-Spede® or Dynaspede® 


: . . . . a. 
Drive, with electronic control and pushbutton station, satisfies the Y » Tl 
requirements of almost any application where proper machine NA A 

° . . . o_o ™= 
operation or material processing depends upon control of operating 

speeds. 


AJUSTO-SPEDE DRIVE 


The compact control panel may be remotely mounted to conserve 
valuable space on the driven machine. The pushbutton station at 


the operator’s position puts vital controls conveniently at the “J = 
operator’s fingertips and requires a minimum of space. f / 
Speeds are infinitely adjustable from 0 RPMsto full output speed, ’ : | 

and accurate speed regulation may be obtained from 100 RPM to | 

full output speed. 

Ajusto-Spede® Drives, available in ratings of 14 horsepower to 75 

horsepower, are air-cooled. Dynaspede® Drives, rated from 3 to 


75 horsepower, are liquid-cooled. Raise your productive efficiency 
with Dynamatic eddy-current units, 


<a> 


Send for Illustrated Literature Describing 
Dynamatic Adjustable Speed Drives 


DYNAMATIC DIVISION 
EAT MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE ° 


KENOSHA, WISCONSIN 
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HERE’S WHY.. 


Leading instrument manufacturers 
power their products with Bodine Motors 


LEEDS & NORTHRUP 
SPEEDOMAX” H 
INSTRUMENTS 


“Our Speedomax H line includes indicators, re- 
corders, and controllers, which measure or con- 
trol temperature, pH, gas concentration, power 
and load, and neutron density in many industrial, 
power plant, and research applications. These 
instruments are designed for 24-hour operation, 
seven days a week. All components must be 
rugged, dependable. Many of the instruments in 
the Speedomax H line are powered with Bodine 
Motors.'’—Leeds & Northrup Company 


SANBORN OSCILLOGRAPHIC 
RECORDING INSTRUMENTS 


“Time is very important in re- 
cording electrical and physical 
properties ...and this is one 
reason we use Bodine synchro- 
nous motors. These instru- 
ments can operate at nine dif- 
ferent paper chart speeds. The 
motor that powers the chart 
moving mechanism must re- 
spond quickly ... operate at any 
of the pre-determined constant 
speeds. Over the years Bodine Motors have met 
our requirements for constant speed, minimum 
noise, uniform performance, and long life.'’— 
Sanborn Company 


BECKMAN 
ANALYTICAL 
INSTRUMENTS 


ESTERLINE-ANGUS 
RECORDERS 


‘We needed a mo- 

tor that would run 

quietly, start fast, 

and accurately 

maintain the re 

quired speed. Also, it was necessary that both 
AC and DC motors have the same mounting di- 
mensions. We wanted a source where delivery 
promises would be kept, and also where motor 
parts would be quickly available. Bodine met all 
these requirements, plus making our external 
drives less cumbersome.''—The Esterline-Angus 
Company, Inc. 


‘‘Bodine motors are used in several of our pre- 
cision instruments where critical specifications 
must be met and maintained. In addition, twenty- 
four hour operation is cormmon place in the use 
of our products for important research.'’'—Beck- 
man Scientific and Process Instruments Division. 


Free—ask for descriptive bulletins 1023B and 1024A 


Bodine K-2 Motors were designed to power instruments 


=feRri is 


daeladielilel 


Many manufacturers of instruments, timing 
devices, control apparatus, and similar prod- 
ucts use Bodine K-2 Motors. K-2's are small, 
compact motors only 23@” high per- 
fect for those hard-to-get-at installations 
Instantly reversible and totally enclosed, 
they're available synchronous or non-syn 
chronous . .. with or without speed reduc- 
ers. Horsepower range: 1/2000 to 1/500 
Bodine Electric Co., 2510 West Bradley Place, 
Chicago 18 


Other applications for Bodine Motors 
vending machines, communication 
equipment, sound recorders, auto- 
matic scales, respirators, voltage 
regulators, X-ray timers, traffic sig 
nal timers, stirrers, sanders, letter 
openers, envelope sealers... plus 
many, many other applications. 


horsepower 


Vion kel-s— 


= 


...the power behind the leading products 
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PERSRECTIVES 





in design and development... 


Let’s Form a Any citizen will tell you that this is a popular pastime in Washington 
J : today. Agencies are set up to perform a task; a committee is formed to 
Committee check the agencies’ operation; a subcommittee is set up to do the work; 
a special council is set up to be a watchdog on everybody; and a number 
of people report to an assistant secretary who has no authority and reports 
to a special advisor to somebody or other, who then asks that a special 

committee be set up to see if all this is true. 
At least one US Senator admits he is confused by it all. Clair Engle 
(D, Calif) says, “At the top levels of decision making, we find a prolifer- 
ation of committees. The NASA law created a Space Council, which is 
chaired by the President himself. It also has to set up a Civilian-Military 
Liaison Committee to coordinate space activities. The chairman of this 
committee is Guided Missile Director Holaday, who has no authority to 

give orders to any of the members.” 

According to Engle, the only thing that happens at the regularly 
scheduled meetings—attended by people from NASA, ARPA, military 
organizations and others—is an exchange of information. NASA has 13 
co-equal committees consisting of 15 or more members each. “And to 
complete the jurisdictional complexity and overlap,” Sen Engle says, 
“both NASA and agencies of the Defense Department give assignments 
to research and development units of the military services. As would 
appear inevitable, disputes arise on the control of certain projects, and the 
solutions are compromises which satisfy no one and cause further delays.” 
At present, the President can turn to the following groups for advice: 
The National Science Foundation; the National Science Board; the Chief 
Scientific Advisor, Dr J. R. Killian Jr.; the Federal Council for Science and 
Technology (proposed); the President's Scientific Advisory Council; the 
Special Aviation Advisor, General Quesada; the National Security Council ; 
the Federal Aviation Agency; the National Bureau of Standards; the 
Department of Defense with all its subdivisions . . . and the list goes on 


Decisions. Decisions Gen John Medaris, Commander of the Army's Ballistic Missile Agency 
has said that, “Inherent in the whole process of missile development is 
the decision-time element, the time required to get definitive approvals or 
guidelines on which to proceed.” To get a decision that would be firm, 
Medaris said, he would need at least five people in one room at the same 
time: the Sec of the Army, the Army Budget Officer, the Sec of Defense, 
the Defense Budget Officer, and someone from the Bureau of the Budget. 
Medaris travels from Huntsville, Ala., to Washington once a week to get 
decisions, while Dr Wernher von Braun, Director of Development Opera- 
tions at Huntsville, journeys to the Pentagon twice a month for committee 
meetings. And, because the committees like to travel, they visit the 
Huntsville project from time to time. Sen Engle adds that 113 days 
elapse from the simple original order for ammunition to the award of the 
contract to produce it, according to the chart of operations of the Army 
Ordnance Corps. After that it has to be produced. 

Rear Adm John Hayward, director of R & D for the Navy, adds US 
supremacy in space science is threatened not by lack of talent, but by lack 
of skill in bureaucracy. He goes on, however, that while there is admitted 
confusion in the organization, it is not a question of “standing the heat in 
the kitchen, but who is in the kitchen.” Paul Anderson 
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ASE /IISTORIES 


N/D achieves maximum 
axial and radial rigidity 
by matching two or three 
super-precision angular 
contact bearings having 
different contact angles. 
See figures 1 & 2 below. 


Photo: courtesy Ready Tool Company 


“> Bearing Design Helps Live Center 
Moker Achieve Accuracy of .OOOO50O / 


56 


CUSTOMER PROBLEM: 

Live center maker requires bearing design that 
will help achieve . . . and maintain . . . live 
center accuracy of .000050", under combination 
radial and thrust loads. 


SOLUTION: 


After thorough evaluation of the problem, 
New Departure recommended N/D pre-loaded, 
duplex ball bearings. Extensive testing proved 
these super-precise ball bearings resisted com- 
bination radial and thrust loads with minimum 
deflection. The N/D ball bearings, with me- 
dium and high contact angles, are mounted 


DIVISION OF GENERAL/MOTORS, BRISTOL, 
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duplex and positively clamped together to 
assure the optimum, pre-determined preload 
condition. As work expansion increases the 
thrust load, radial centering becomes more 
rigid and accuracy is precisely maintained . . . 
to less than .000050” total indicator run-out! 


When you’re working on new designs that call 
for high precision ball bearings, why not call 
on New Departure? New Departure’s consist- 
ent precision is your assurance of the ultimate 
in accuracy for your design. For more informa- 
tion, call the New Departure Sales Engineer 
in your area or write Dept. P-4. 


Replacement ball bearings available through 
United Motors System and its Independent Bearing Distributors 


EPARTURE 
CONN. * 


POLLS L/KE A BALL 
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who owns the air wedges? 


[!'wo Washington solons reportedly had quite a 
debate the other day over whether the limiting 
lines of air rights of adjacent nations would 
overlap or leave “unowned” gaps in outer 
space. Considering the speed of earth rotation, 
this is roughly equivalent to the ancient argu- 
ment over how many angels can dance on the 
head of a pin. But, beyond that, neither man 
had any recollections of simple geometry—if 
he’d ever studied it. Neither could visualize 
what happens to lines radiating from a sphere 

The incident prompts a respectful sugges 
tion—that if engineers need a heavier dose of 
the humanities, the liberal-arts graduates 
which presumably includes politicians) need a 
heavier dose of the practical courses taken by 
engineers. More mathematics, some physics, 
chemistry and mechanics wouldn’t hurt. 

Further, it would be good if liberal-arts 
courses were a bit less liberal. In the first place, 
the liberal-arts degree is awarded for about 
two-thirds of the credit hours required by the 
science degree. And many of the liberal-arts 
courses are what present-day students call 
“guts’’—plodding programs that theoretically 
allow plenty of time for discussion and concur 
rent reading, but actually do not demand it 
It is astonishing how few liberal-arts graduates 
have any more English grammar and composi 
tion, any more earth science, or even any more 
history or economics than engineers do 

In a mechanized world such as ours, the 
fundamentals of science must be rather broadly 
known. This knowledge might avoid some of 
the panicking and hysteria we've had recently, 
some of the loss of belief in our own abilities 
In a land where the “do-it-yourself” idea has 
gained popular favor, it might be advisable as 


well to “know it yourself.” This would give lay 
men a better perspective on the problems in 
volved in modern science and engineering 

It would also provide a basis for intelligent 
evaluation of our local secondary-school cur 
ricula. When Sputnik I brought to a head 
the criticism of high-school education in gen 
eral, we were treated to a display of undirected 
scurrying around that was very suggestive of 
the ants about a decapitated anthill 

Each “authority” seized the opportunity to 
advocate more teaching of his pet subjects 
more science, more math, more humanities, o1 
more human relations. Our entire educational 
system was censored, compared unfavorably 
with the Russian. Sweeping changes were d 
manded, but it all ended like it usually does 
ifter a burst of Congressional oratory—no 
change. Only engineering education is still 
under serious review. 

Which reminds me that Soviet engineering 
educators who were here recently admitted 
two faults in their educational system com 
pared with ours—lack of freedom of curricula 
and teaching procedures, and heavy specializa 
tion. Only 16 of 200 Soviet engineering 
schools allow educators freedom in organiza 
tion and conduct of courses, while the student 
there must select among 250 specialties, a 
compared with 20 here 

Apparently they believe you can specialize 
an engineer too much, and have too much ri 
gidity—the very things American laymen have 
been praising them for. Perhaps it’s time out 
orators studied the problem before public ex 
posure of their ideas. Knowledge might, at 
least, avoid worry over overlapped or unlapped 
outer-air space in the halls of Congress 
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SNAP-ACTION SWITCH ? 


The ideal switch would weigh nothing, cost nothing, do everything, 
and be everything-proof. But what about the wide and often 
perplexing choice of switches that do exist? Here’s a table that 
will steer your thinking to the right one for the job. 


JO MAY, chief development engineer 
Acro Div, Robertshaw-Fulton Controls Co 


N xt time you need a snap-action switch for a precision 
application, let the selection table on p 60 be your guide 
Although it cannot lead you to the exact make and 
model (the theoretical number of variations in design and 
performance runs into hundreds of thousands) it does a 
big part of the job. It classifies basic, standard switches 
in two major groups—enclosed and open-blade—with nine 
logical subgroups ranging from subminiature to larg 

With this head start, you can get fast help from 
the switch manufacturer or salesman in making a final 
‘clection 

All dimensions and performance values given here 
ire approximate, and will therefore apply reasonably 
well to all makes of switches. The table classifies switches 
ivailable in SPST (single-pole single-throw) and SPD 
single-pole double-throw). Multipole switches are not 
listed in the table but are discussed under “Special 
l'ypes 

Pole means polarity. A 3 pole switch would have thre 
polarized circuits; they can short either to ground or t 
each other. Usually each pole has an associated pivot 
point. Throw means direction the moving contact goes 
to reach a stationary contact. SPST has a single moving 
contact arm (pivoted at one end) and only one stationary 
contact; an insulated stop takes the place of a second 
tationary contact. Operating force and travel values 
for all switches described are taken on the actuating 
pin plunger. Differential travel 


measured from snap 
over point to snap-back point 


SWITCH RATINGS 


Ihe ratings and duties given here for each switch ty pe 
are only the recommended ones. All the switches can 
and have been used in some ratings not listed, but the 


limitations must be realized. For instance. an appliance 
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vitch is designed to meet its requirements at the lowest 
possible cost; however, the performance margin is less 
than with a costlier type. Though it can work in some 
dc circuits, manufacturers do not recommend it for such 


rv} 


ervice. Another example: miniature switches have very 
mall contacts and do not work well on large ac induc 
tive motor load 

Ihe continuous-load rating of a snap-action switch can 


be estimated from the equation hp 


(volts x amps)/ 


+ For power to remain constant, any change in cur 


t must occur inversel 


n proportional to voltage How 

some switches are rated at constant current for dif 

ent voltages, giving a much better safety factor at 
lower voltages 

Ac inductive load ratings are the ones commonly found 

in catalogs because standards writing groups assume that 

ac switches will have inductive loads with a 

75-80 power factor (pure resistance has 100%). Re 


sistive loads equal to or greater than the rated inductive 


peci il use” 


load can usually be carried 

Dc ratings are assumed to be resistive and are cataloged 
only for switches that have been proven dependable for 
this more severe duty. Dc loads give higher arc tempera 
tures, and greater damage to contacts can result 

{ll ratings are somewhat conservative because the weak 
st contacts are always chosen for the approval tests 
And switches are frequently designed for contact pres 
ure greater in one direction than in the other, to meet 
pecific load-distribution requirements 


ENCLOSED SWITCHES 


\n enclosed switch means completely enclosed but 
only appropriate sealing will insure protection against 
itmospher« or other environment Enclosed switches 


listed in the table ar 
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e Appliance type. Low cost. Size is 14 x ¢ x ; in 
Mounts with #6 screws on l-in. centers. Popular for 
vending machines, appliances, many nonmilitary upplica 
tions 

© General-purpose. Versatile; measures 2 x 1 x 7 in 
he basic switch—originally for military use—is good for 
ac and dc. With magnetic blowout (external magnet) to 
lengthen arc it becomes a high-capacity de switch 
Mounts with #6 or #8 screws on l-in. centers. Can 
handle ac loads to 2 hp at 240 

e Miniature. Withstands vibration. Its small size (4 
in. thick) makes it good for gang assemblies. Mounts 
with #3 or #4 screws on ]-in. centers. Used on missiles 
as well as coin machines 

e Light pressure. Same basic unit as general-purpose 
or miniature but has much thinner spring element to 
give lower operating force. Contact pressure will also be 
less—lowering the « ipacity 

e Subminiature. Small size: 3? x § x } in. Good for 
ganged assemblies but carries lighter loads. Mounts with 
#2 screws. Found on missiles, aircraft, appliances, vend 
ing and communication equipment, ind automatic ma 


chine r\ 


OPEN-BLADE SWITCHES 


An open-blade switch has its snap-action element and 
contacts exposed. ‘This gives better cooling and increases 
current-carrving ability It al permits more design 
flexibility because the parts are accessible—several switches 


can be stacked, with a sin ctuator operating all of 


them. Terminals on this switch can be relocated easier 
than with an enclosed type because there are no base o1 
cover molds to complicate manufacture. Non-return “‘set 
type” action is readily ob ed; the advance-and-return 
mechanisms can act dire m the exposed actuating 
blade. Open-blade switch« 5 many timing and 
cam-following assignments e in these tvpe 
e Large. Heavy loads to 2 hp. Size is 3 x 4 x in 
Mounts with #4 or #6 screws on 2-in. centers. Good 
for high inrush currents common to automatic electri 
signs and motor circuits 
@ Small. Similar to “large” except it carries less cur 
rent. Size is 2 x 4.x 2 in 
e Miniature. Measures 2 x 44 x *% in. Mounts with 
or #4 screws on }-in. centers. Can handle high 
inrush ac loads, and within the past vear has also proven 


popular for de automotive circuits 


OTHER COMPARISONS 


Repeatability with snap-action switche is good 
Switches in the table will operate at the same point 
within +0.001 in. if the actuator plunger moves through 
the same distance with same force at same speed. Chang 
ing actuation speed will greatly affect repeatability and 
contact-traverse time 

Cost of the simplest light-duty open-blade switches 1 
as little as 25¢. Enclosed types usually cost under $2 
\ “special” switch—with modifications requested by the 
user—may reach $15 or $20. Substantial cost savings can 
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WHY A SWITCH SNAPS 


Here are a half dozen working principles (sketches 
show only the snap elements and movable contacts 


a> Contoct > Actuating 


movement movement 























‘Actuating 





therefore be had by sticking to off-the-shelf items where 
ever possible. 

Contact pressures, in grams, are: light, 5-40; medium, 
40-75; heavy, over 75. Generally, increased pressure im- 
proves contact performance unless wear or contact bounce 
result. 

Contact sizes in inches are approximately: small, 0.062 
dia, 0.025 thick; medium, 0.093 dia, 0.031 thick; large, 
0.375 dia, 0.07 thick. 

Temperature limits—low and high—are not given in 
the table because of too many variables (ambient, en- 
closure, adjacent equipment, switch materials, viscosity 
of lubricants, operations per minute, current, voltage, arc 


temperature, electrical resistance In general, ambients 


between —65 and 170 F will be allowed for any switch. 
Other ambients are discussed below 

Pin plungers are available in one or more locations in 
the cover for general-purpose switches and on most 
other types. This varies the force-movement relationship, 
but requires a different cover for each position. Open 
blade switches have only the switch blade or a related 
lever to take the actuating force directly, and can be actu 


ated in a greater variety of ways 


External auxiliary actuators can be built in a variety of 
forms, including leaf, roller, cam-slide, button, and com 
binations of these 


Selection Table for Standard Single-pole Snap-action Switches 





ENCLOSED 


TYPICAL atineneenpeatnslistiitaenediiianadiiabilbtadian 
RATINGS AND General Purpose 
CHARACTERISTICS ‘ 


Hi-capacity 


Appliance Standard de 
Interrupting Current 
(inductive), amps 
120 v ac 
240 


at 480 


120 
Load Current (inductive), amps 
120 v ac 


240 | 12 


Load Rating (inductive), hp 
120 v ac 

at 
240 2 


Contact Transfer Time, millisec ‘ 

Force, oz.—- operate 20 20 
release 3 6 

Travel, in. pretravel 0.07 0.02 
overtravel 0.04 0 005 0 01 


differential 0.01- 0.001- 0.025- 


Mechanical Life (unioaded), 5x10* 50x108 ” 5x108 
cycles 


Operations/ Minute (loaded) | 15 





Terminal Types 


Reset Available? 


Vibration Resistance fair 


Contact Pressure heavy 


Contact Size medium 


Miniature 


| 16 ac; 9 de 


1 ac; 0.5 de | 


solder, screw, spade 


OPEN-BLADE 


Light- Sub- 


pressure miniature Large Small Miniature 


1 


1.3 0.5 
0.03 0.04 
0.03 0.05 


| 0.005- 0.015- 
0.025 0.01 0.03 | 


0.015 0.03 


16.5x10® 50x10° 10x10 


20 
solder all three | 


no 
excellent 
medium heavy medium 


large medium small 





60 


PRODUCT ENGINEERING * April 13, 1959 





RT 





OMA) (19MM 


Special Types 


These typical variations on standard snap 
action switches are available 

Split-contact switches have two electrically 
independent circuits that are actuated by the 
same pin plunger. Spacing is close, therefore the 
rating will be somewhat les 
switches. 

Shorting-bar or double-break switches mak¢ 


TOOT AeA OURO 





than for single-pole 


contact simultaneously across two pairs of con 


tacts in series, thereby cutting voltage drop in 


{ANYOOORROROUERES (| 800H 2101 tH 


half across each pair. ‘This feature permits 50% 
higher loads, but loses some of the advantage if 
the bar tilts or wears unevenly 

Additional obtainable features are: resistance 
to vibration, corrosion, shock, moisture and 
fungus; delayed action; and actuation by tem 


perature, pressure, vacuum or acceleration. 








WHERE TO BE CAREFUL 


Inrush currents are frequently much larger than steady 
state full-load values. Inrush through a cold tungsten 
lamp filament can be 10 to 13 times the running load 
Some motors require starting currents over + times great 
than full-load values 


inductive 


ind some de solenoids have a high 
kick.” For such surges a switch of proper 
rating must be chosen 

Some contact welding will alway 
cvcling. When the load is de, this 


occur during load 
welding builds up de 
posits on one contact and pits the mating one—called 
gap-bridging.”” Any weld must be broken each tim 
the contacts open, and contacts that have strong wiping 
action help shear this weld. ‘Tungsten carbide or silver 
cadmium-oxide contacts are often recommended because 


their high melting points reduce the welding. Silver 


cadmium-oxide is non-alloying; the contained particles 


act as a lubricant during shearing action. However, if 
contact pressures are verv high, the hardness of these 
ontact 


materials mav tend to increase bounce 


Very low-power “dry” circuits require low-resistance 
contact materials such as gold or palladium 

Increased contact gaps permit higher voltages without 
severe arcing—but usually require heavier spring elements 
and therefore higher operating force to maintain the same 
contact force. Normal gap for general-purpose switches 
is about 0.02 in.; gaps from 0.01 to 0.07 in. are not 
uncommon. By increasing gap beyond the mechanical 
maximum allowed for self-return action, bistable (‘‘set 
type”) action is achieved. 

Ambient temperatures to 1000 F or as low as —100 I 
can be withstood by special switches but their cost 1s 
high and circuit losses will increase. More common are 
switches that operate from —100 to +375 F; these cost 
only slightly more than those limited to 170 | 

lhe strict standards of performance and safety that 
must be met for most switch applications are set by such 
groups as: Underwriters’ Laboratories: Canadian Stand 
irds Association; National Electrical Manufacturers As 
sociation: and various military agencies. Fortunately a 
large variety of snap-action switches have already been 
approved by the appropriate agenci ilthough are not 
necessarily cataloged or kept in stock. If your application 
requires a switch that hasn’t the proper approval, addi- 
tional expense (for the special tests) and wasted months 
may result. ‘This is a problem especially where explosion 
proof requirements must be met before insurance com 


panies will write policies on new installation 


REPRINT of this article can be obtained for your reference file by 
checking No. E73 on one of the Reader Service cards found in 
this issue. For other reprints available see “Current Reprints 


listing in this issue on page 133 


EDITOR’S NOTE: These previous articles have given details 
on specific snap-action switches: “Your Next Switch Problem, 
June ‘51, p 162, lists 37 applications for Micro Switches, and 
gives ratings for all basic types including double-break, split 
contact and magnetic-blowout; ‘“Open-blade Snap-action Pre- 
cision Switches,” Oct ‘54, p 189, shows construction, operation 
and performance of Acro rolling-spring type snap-action switches 

Choosing relays has problems similar to choosing switches 
A 13-step procedure for guessing right the first time is found 


in “How to Size Up Electromagnetic Relays,"’ Nov 24 ‘58, p 66 


SL 


YOUR DESIGN SHOW-—COMING MAY 11 


. « « Will include two editorial features timed 
for the annual Design Engineering Conference 
and Exhibit (Philadelphia, May 25-28). 


Engineering Organization in Transition 

Under preparation for months, this special report 
by Chief Editor Tangerman will summarize some 40 
interviews coast-to-coast (plus a stack of question- 
naires and correspondence) showing the variety of 
methods of organizing engineering effort to meet 
present-day requirements. 


Your Preview of the Design Show 


A special insert on buff-colored stock will include 
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the conference program, a list of exhibitors with the 
products they will have on display, another list 
arranged by products, and descriptions of all new 
components, materials, processes and services being 
displayed for the first time. The section will also 
include special advertisements by exhibitors calling 
attention to the products they will have on display 

These two special Design Show features will be 
added content in the May 11 issue. All regular de- 
partments plus a full complement of design-issue 
articles will also appear. 
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Sheet explosive 


(8) 


How sheet explosive does it 
Detonation of the charge in simplified case (A) causes a shock 
wave that spreads downward into the metal as well as laterally 
behind the wave front. Downward components gradually 
diminish in intensity Transverse component gives uniform 
hardening in transverse direction. Data in the accompanying 
graph is for Vg-in.-thick explosive charge 

Cross-section of railroad frog (B) shows practical application 
Resulting hardness pattern depends on shape of charge and 


intricacy of part. Hardness is deepest directly under charge 


A newcomer has turned up as rival to the conventional 
methods of workhardening castings made from manga 
nese steel. It hardens the material explosively—but with 
i carefully controlled blow. There is practically none of 
the accompanying plastic deformation that occurs when 
hardening is done by pressing or hammering. Yet the 
relatively simple new method gives deeper hardening 
than attainable by cold deformation of the newly cast 
part or while it is in servic: 

With the explosive method—also called velocity-im 
ict hardening (VIH it is not the impact itself but 
the shock waves that do the work. They transform th« 
oft, ductile austenitic steel by stressing it internally 
making it strong, tough, and wear-resistant. It is micro 

ypically indistinguishable from the product obtained by 
pounding and mashing methods 

Ihe change to a cokd-worked material offers these ad 


vantag 


@ High strength—vield strength can rise as much 


50 to 100% or higher in special cases 


@ Rigidity—which results from an increased elastic 


modulu 


e Better wear resistance, because the hard-worked 
structure also has a lower friction coefhicient. 


he explosive method gives these added benefits 
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controlled explosive 


BLASTS HARDNESS 
INTO STEEL 


Here's the first design data on ViH—the 
velocity-impact method that pounds strength 
and wear resistance into the surface of 


manganese steel castings 


W A HARPER, chief engineer 
Taylor-Wharton Div 
Harsco Corp, Easton, Penno 


e Impt ved dimensional tability because harder 
the newly cast part eliminates need for hardening 


; . « ] . 
accompanying flow of metal—during initial servic 


@ Localized hardening—which | strengthens 
sections 


Che VIH method wa 


wait an explosive that could be handled simply. Du 


patented in 1955, but had t 


Pont’s sheet explosive EL-506-A, developed specificall 
for this job, made the process safe and easily controllable 
Che sheet comes in different thicknesses. The resultin 
choice in weight per unit area allows close control 


the explosive force 


How Hardening Occurs 


The cold-working occurs when the austenitic man 
ranese steel is stressed mechanically The common 
method has been to let the part harden while it is being 
used. This means that the more punishment a_ part 
given in service, the deeper its surface hardens—yet it 
retains a tough, resilient bedy that can absorb high 
impact shock loads 

But depending on service to harden the part has 
this disadvantage: If wear comes from an abrasion ra 


ly wears rapidly, 


ther than from pounding, the part mere 
because hardening is only superficial. On the other hand, 


preworking by usual methods requires large presses o1 
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Hardness, R; 








174 (2 134 2 


Depth, inches 


Effect of explosive . 


depends on its concentration. Hardness curves for austenitic 
manganese steel show progressively deeper hardening from 
A to D as single charges become heavier. Multiple shots 
will give steeper curves (increased surface hardness) without 
affecting depth of hardness 


= 
hi eq 
ontour dies or rolls if they have intricate shape 


tipment if the castings are large, or expensive 


What to Watch For 


Che sheet explosive is cut to shape by a knife and then 
hand-formed so it will conform to the shape of the su 
tace to be hardened. This shaped charge is glued to the 
metal; then it is detonated. Though simple, the pro 
edure should not be tried by novices. The high-velocity 
shock waves are also accompanied by high gas pressures 
ind these can be destructive, especially if confined. They 
im even destroy the part being hardened. The method 
must therefore be limited to trained personnel; it also 

must conform to local safety and legal regulations 
If dimensions are close, metal may have to be added to 


compensate for the slight distortion. While the process 


may be applied to many parts without distortion, some 
may require straightening after hardening. For closely 
machined tolerances, it is usually best to rough-machin< 
first, then harden, and end with finish-grinding 


Choice of Shapes 


VIH can harden almost any exterior surface of a cast 
ing. For example, the sheet explosive may be cut and 
shaped to such irregular surfaces as compound curves, 
inside and outside radii, and fillets. It also can be closel: 
controlled to harden castings with rather thin walls 

In general, the explosive stresses should be compres 
sive to avoid setting up residual stresses in tension—in 


PRODUCT ENGINEERING * April 13, 1959 





How Safe This “‘Safe’’ Explosive? 


EL-506-A sheet explosive is basically PETN with 
additives that give flexibility and formability while 
retaining the safe-explosive properties. The resulting 
sheet explosive, with a detonation velocity of about 
22,000 ft per sec, is a class A, Type 3 High Explo 
sive as Classified by ICC Regulation 
had to pass the required shock- and heat-stability 


This means it 


tests. How it performed, below, illustrates the han 
dling ease and safeness of EL-506-A 


Shock Sensitivity. Although it can be consistently 
set off by a standard US Engineers cap or an initia 
tor of equivalent strength, it did not detonate when 
it was placed on a steel plate and an 18-lb steel ball 
was dropped 10 feet onto it. It also did not go off 
when .30-cal bullets were fired through the explo 
sive (backed up by wood or steel) at a 15-yd range 
However, it was safe only five times out of seven 
when bullets were fired into a 5-layer stack solidly 


supported by steel plate 


Heat Stability. There was no de omposition or 
change in detonation velocity with storage at 103 | 
for 48 hr. Storage at 250 F for 24 hr gave 
change except for some discoloration 

Currently, this material is available in 10 x 2 


thick) and heavier—the most common being 4 


} 


per sq in. Stacking sheets can give many combina 


sheets, in weights from 2 grams per sq in. (0.1¢ 


} } 


tions of higher explosive forc« Prices are $ 


Ib in 50-Ib. lots, $6 per Ib for 10 to 49 Ib 








cxtreme cases these could rupture th part if | 
example, a cylinder should be explosive-hardened from 


the outside rather than from the inside. Hardness pat 
terns can be varied but must be obtained empirically 
Where deeper hardening is wanted, the sheet explosive 
can be stacked with additional lavers to reinforce the 
hock wave: where less hardening is desirable, a modif 
ing material can be sandwiched between the part and 


explosive to reduce hardening force 


Self-inspecting 
Like forging, VIH reduces chances of failure. This i 


norm il 


because inclusions, cold shuts and other flaws 
concealed are revealed at the surface by the sho f th 
hardening process. On the other hand, this hardening 
step adds little to the cost of the cast material. The cast 
ings must be sound ones but explosive hardening doc 


not require them to be of premium quality 


EDITOR’S NOTE: For more information on working metals with 
high-energy-rate processes, see 

Gas-ram Machine Opens New Fields for Metal Forming, 
Nov 10 ‘58, p 38—gives details on machine for high-velocity 
forming of materials normally too brittle to shape. Also see 
PE—Mor 16 ‘59, p 25 for latest on forming with explosives 

“Explosives Become Portable Power Packs,” Jan 6 ‘58, p 58 
—describes rocket-powered and powder-actuated energy sources 
being put to work cutting, shaping and assembling metal parts 
also lists where to get further information on suppliers of 


these power units 
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DESIGNING CONTROL CONSOLES jo, 


maximum efficiency 
minimum effort 


GEORGE A PETERS and 


BERTRAM B ADAMS 


Santa Monica, Calif 


Here are guidelines that will help arrange instruments and controls for 


time-saving and error-free operation. And this advice based on recent 


human factors research will also make it easier for the operator. 


The Mission of the Indicator Deter mines iH here lt Goes on the Console = 





Type of Display 


indicator lights 
and two-state 
signals (alarm 
blinkers, ready 
lights, etc.) 


Variable-function 
indicators (meters, 
dials, scales, counters 
etc.) 


Complex-information 
indicators (CRT's, 
recorders, strip 
charts, multifunction 
meters) 


Related control and 
indicator groups 


Kind of 
Information 


| Emergency 


Warning 
Sut 
Sequential 
Check 
eniinsad 
Critical 
Seater 
Incidental 
Critical 
Secnndeny 
incidental 


Priority 


Routine 


Supplemental 


Dangerous fuel 


| Engine 


| Ammeter 


Missile position 


Specific Example | Specific Information Indicated to Operator 
Failure of vital equipment has occurred or is imminent; 
immediate corrective action or abort is necessary. [A 
| “panic” signal) 


Abort 
Abandon mission | 


| Equipment failure probably will occur; preventive or cor- 
leak | rective action is required. (A “do something” signal) 


Malfunction may occur; critical surveillance or monitoring 
overheated | is advisable. (A “watch-out” signal) 


An essential phase in a sequence of operations has been 
| completed; the next step can be taken. 
| now” signal) 


Torpedo tube 
ready 


A significant change has occurred. (An “important infor- 
| mation” signal) 


Fuel tank No. 3 
empty 


A minor change has occurred. (A “general information” 
signal) 


Oil heater on 


Airspeed indicator Detailed information of vital importance to successful 
operation of equipment; requires fairly close surveillance 


Detailed information not critical but should be readily 
available 


Temperature gage | Detailed information of minor importance but should be 
available 


Aircraft course- Detailed information of vital importance to successful 
heading indicator| operation of equipment; requires fairly close surveillance: 


Detailed information not critical but should be readily 
available 


Teletype 


Chart | Detailed information of minor importance but should be 
available 


Crucial control and display functions which must be con 


track stantly monitored 


(A “go ahead) 


Location on 
Console 


CENTRAL 


CENTRAL OR 
SECONDARY} 


SECONDARY 


CENTRAL OR 
SECONDARY 


CENTRAL OR 
SECONDARY | 


PERIPHERAL 


CENTRAL 


SECONDARY 


PERIPHERAL 


CENTRAL 


SECONDARY 


PERIPHERAL 


CENTRAL 





Control and display functions requiring fairly frequent 
routine adjustments 


Radio tuner 


SECONDARY 





Less important control and display functions which require 
only occasional adjustment 


Pre-test 
calibration 


PERIPHERAL 
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STANDING OPERATION 





Recommended 
Dimensions, in. 


Vertical Height SEATED OPERATION 


(not slant height) Width Recommended 
" Dimensions, in. 





Central Display Area 15 
Vertical Height 
Secondary Display Area 40 (not slant height) | Width 


Peripheral Display Area Central Display Area 15 


Secondary Display Area 40 


Central Control Area 24 


Peripheral Display Area 60 
Secondary Control Area 8,14 44 


= 7 Central Control Area 24 
Peripheral Contro/ Area 10, 24 54 — 


Secondary Control Area 











Upper panel may be tilted forward 10° starting at 64-in. level 


If the space must be rearranged to give more area to one Peripheral Control Area 10, 18 











function and less to another: (1) Division between control and 

display areas can be lowered 7 in. or raised 1 in.; (2) Central Shelf width: 8-12 in. (for writing, 16 in 
control area can be extended down 3 in.; (3) Secondary control Operator's chair: seat height, 18 + 2¥2 in. 
area can be extended down 5 in Armrest (min): length 10 in., width 2 in 


f U 
These 10 Basics When Designing Consoles 


1 
essential for 


ng for displays 
ind readily 
and legend 
it malfunction of the equip they are vertical when in position to be read by oper 
rent to the operator I 


of dials and scales to that 


fr" RAM AMMAN eGAT NTH TTY 


REPRINT of this article can be obtained for your reference file this issue. For further reprints available see “Current Reprint: 
by checking E74 on one of the Reader Service cards bound in listing in this issue on page 133 
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Prints Race Through 
Automated Darkroom 


From microfilm to C-size engineering 
drawings in less than one minute—that’s 
the normal pace for the printer-plus- 
developer in schematic at bottom of page. 
Interlock system prevents mistakes and 
an automatic exposure control eliminates 


guesswork. 


This Air Force time-saver takes card-mounted or 
rolled negatives. It blows them up, develops and 
partially dries the copies automatically. After solu- 
tion tanks are filled and the 400-ft, magazine-loaded 
roll of print paper is inserted, the operator merely 
presses a button. Printer operates on 115-v, 15-amp 
circuit; draws up to 11 amp for max light values 
Produced by Cardona Company Inc, N. Hollywood, 


Calif 


Developer and printer .. . 
ire separate but mating units that can be rolled 
ipart for easier movement, giving access to the back 
of each. Cut-off paper leaving printer is fed to a 
ries of rollers that coat it with developer and 
hxative, then squeegee it. Developer and fixative are 
varmed to 95 F to accelerate the chemical reaction 
After the squeegee, a hot air stream i lirected 
across the paper to further dry it 
When paper is half-way through developer, an 
other print can be started—because developer rollers 
move slower than paper-transport rollers in the 


pl 





~ 


1st mirror Photocel/ 2nd mirror 


Light path . 

through printer is shown on the breadboard model. Fr 
light goes through the film, then is cte by tw 
mirrors to the print paper. Density of exposure is 
percent-reflecting mirror that directs some of the light ont 
ell. Cell output, amplified, triggers an electronic rela 
xposure and trigger the developing 


vnen a pl 


| 
light has passed through the negatiy 


Printing is possible, after a short warmup, when th 
light flashes on. The operator positions the negative and 


print button. When the print cycle ends, the paper is aut 
advanced 24 in. A cut-off knife, driven by a helix shaft, 

ind returns to position. Meanwhile, a motor-driven lightpr 
in the magazine has covered the printing paper to prey 

exposure. When the magazine is raised, to permit direct 


| 
full-intensity viewing light i vitched 
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iN NEW PRODUCTS 


/ntake 


By-pass valve / momftold 
dL 


EXTRA POWER? 


—just switch 
to SUPERCHARGER 


It's done with a hydraulic coupling that's 
controlled at the steering wheel. This fluid 
coupling protects the supercharger from 
sudden engine-speed changes and torsional 
vibration. 

The axial-type, helicoidal-lobe, positive-displacement 
supercharger is used on Tigre S diesel trucks. Driver's 
controls allow him to change engine’s normal 105 hp to 
135 hp in supercharged operation. Truck and super 


charger are produced by Officine Meccaniche of Milan 
and Brescia, Italy 


Sotety valve 











\~ntake fue 


<P mec 
— re tion 
cou 





control 


Bi’ » 
pump-* 


" 


Air 
cylinder 


ontro/-arm travel 
Ac=Change in travel during supercharging 
3 basic conditions . 
involving super harger operation are shown in the sketches 


Engine runs at atmospheric pressure (A) when solenoid valve 


is closed and hydraulic coupling above it is empty; air reaches 


intake manifold through spring-loaded bypass valve 

When the driver selects supercharged operation (B) th 
solenoid valve opens, allowing oil to fill hydraulic coupling that 
drives the rotors. Air entering intake manifold under pressur 


closes bypass valv« The air cylinder connected to intak 
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Centrifugal 
crOc valve 


manifold alters fuel flow as rotor speed and air pr 


Thi ovides optimum air-fuel ratios during engine-speed 
nations 


Centrifugal valve incorporated in the hydrauli yupling 


tects the supercharger from overspeed operation (( \ 


improper shifting or steep downgrades raise rotor speed t 
danger point, this valve opens. As volume of oil in th 
ases, slippage occurs and rotor speed drops 
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PRODUCT DESIGNS 


Pump Works 
Like Human Throat 


Swallowing principle is used to move dry bulk materials. 
Isolating the pump chamber prevents contamination 


and reduces dust problem. 


Delivery of 71/2 tons of flour per hour is possible, 
using 16-psi air pressure. A discharge pipe of 
1-in.-dia plastic delivers the dry material up 
to 150 ft from the pumpfi Dens-Flo pump is 
produced by Granu-Flow Systems Ltd, Seattle, 
Wash 


Pinch -rollers 


Lubricotor 


uf 


Pump tube 








Gulping action... 

mbles that of the gullet as this pump 
mo granular or powdered materials. Dry 
material enters the flexible tube by gravity 
Meanwhile, synchronized pinch rollers move 
down the tube, forcing the material ahead 
of them. The steady stream enters the pres 
surized dispatch chamber where it is forced Pump tube... 
upward by air pressure. Pumping granular made of neoprene-coated nylon is critical component. Automati 
products requires 4.25 cfm at 16 psi when tion of rollers and tube, plus slow rotation 
the material has a solids-to-air ratio of 800 Replacement of tube 
to 1. No air is wasted—all of it entering the than 20 
dispatch chamber is used for conveying be 


1 rph), reduces we ) 

assembly is accomplished with standard tools in 
min, Pinch-rollers are mounted on closed-loop chain driv 

vnchronized to assure complet iling of the tube. The 
use the pinch rollers effectively seal the ire hinged at their lower 

flexible pump tube to stop blow-back 


upper roller 


end and spring-loaded to provide constant 


pinch pressure which prevents air leakage from the dispatch chamber 
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these flexure 
limits for. 


- wae ET ew 
SEN PAE, ES NEE 


FOAMED PLASTIC 
SANDWICH PANELS 


8. A Zero shear area High sheor area 
Whether you are testing panels or design- Ras “ a 


ing with them, how they behave under 
flexure is important. Authors show what 


causes failure and how to design on the | Top fockg Cones, 








safe side. 


Bending force 
distribution 


foom plostic core 








R E JONES and P HERSCH, physicists . 
Physical Laboratory, Plastics Div | Shear force 
Nopco Chemical Cc —— 


Bottom facing (tension) 








Force Distribution in Beam Flexure 


F oamed plastic is winning popularity as a stiffening quarter-points on the span. This is because the defle 
core for sandwich panels. But how do such composites tions are almost the same as those for uniformly di 
respond to bending . and how much flexure loading tributed loading—another common flexure ituation 
can they safely take? Here is an analysis of the four As indicated. the 
basic causes of flexure failure, along with equations that 
wil i Ip « n out the trouble 

When the re has a shear modulus greater than 50! 
psi and is at least five times as thick as the facing mate 
rial, moderate deflections will cause the sandwich t 
deform as an arc of a circle. As sketched above, such a based on ocam deflection, maximum 
body incorporates shear, tensile and compressive force facing, and maximum strain in the Cot hese limit 
~both in fac ings and core. Main function of the core out in Table II (page 71 “ws not be exceeded 
is to separate the faces and hold them rigid so the panel is considered to have failed—even though th 
of failure described in Table I is not evident 


shear forces here are almost completel 
confined between load and reaction It is here that 
panel failure—usually in the foamed 

ire under-designed—occurs most of 


Ihe three design criteria most 


can absorb maximum bending forces. lensile and 
1 } < 

compressive fot vithin the core are only about 1 The deflection limit applies primarily to 

of those in the facings. Shear forces are high within seme wilh meh fet 

the core, however, and generate most of the deflection alte che 


sen 1 othe 
['wo-point beam loading is common in practice. It 


: on the conservative side 
provides an excellent method of comparing sandwich 


panel performance—particularly when loads are at th Strain limitation | 
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Table |1—How Failure Can Occur 








TYPE OF 
FAILURE 


DESCRIPTION 


Core shear: 
(1) Cohesive Usually in second layer of cells along 
facing-panel interface. Recognizable by 


the thin layer of foam adhering to panel. 


(2) Core fissure | Straight cleavage failure either laterally 
between load and support, or vertically 


in line with a load. 


Adhesion Sections, or all, of facing stripped clean 


of foam 


Facings bend locally and cause skin de- 
pressions, usually at loads or reactions. 


Core compression 


Facing tears in tension, and member 
suffers typical brittle cleavage through 
bottom half of core 


Facing failure 








Non-homogeneous core, with larger 
weaker cells nearest facings. Com- 
mon to foamed-in-place cores that 
rise parallel to facings 


Shear strength too low for a loading 
which sets up sharp discontinuities 
in shear force. This failure is not 
common. 


Poor adhesion characteristics of 
foam, or air entrainment at inter- 
face. With prefoamed cores, ad- 
hesive may be too weak in shear 


Local compressive failure in core 
creates unbalanced moments which 


tend to buckle facing 


Facing is too thin to take maximum 
fiber stress, or stress concentration 
set up at point of loading 





strain, and 


ores are elastic in shear up to at least 


more liberal than the criterion of maximum deflection 


shear stress the widely used 
for that 
because here core shear failure is the predominant mod¢ 


lhe 


beams, and do not apply t 


Maximum in core is a 


testing standard cores re foamed in_ place 


above failure criteria are for simply supported 


flexure—when the 


plate 
panel is supported on all four edges 


Getting the Core Shear Modulus 
Many foams going into sandwich panels are isotropic, 
the simplest way to obtain shear modulus G, is by 
it 


. : 
Poisson's 


computing from tensile 


l 


hgure 


O1 
KM Uhese 
ind the following applies 
E. l 

not available, 


Compression ) 


] 


ind ratio usually published 


Ale 


» 


G 

Wher 
1ecessary 
ASTM 
slope 
ifter 


I test methods are 
Simplest is the plate shear test, covered in 

C273-53 Mil-Std-401A Here, G the 
of the load-deflection usually calculated 


10 mils shear deflection has 


and p are 
and iS 
Curve 


occurred 


thickness 


aren 


Load at 10 mils 
0.010 in 


specimen 
G 
specimen 
Only slightly more complex is the quarter-point flex 
ure test, also covered in Mil-Std-401A, as well as in tenta 
tive ASTM specifications proposed by Committee C-19 
(he former uses quarter-point loading for two different 
latter 


Procedure 


pan lengths, whereas the separates single and 


quarter-point tests can be simplified if a 


single span is used under quarter-point loading, and mid 
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modulus 


r 
i 


span and quarte 


he 


modulus: 


sp in 


taneously following 


hear 


l 


G 


whe e ind \ 


ire qu irte 
fions, 


I 


respectively, under to 


exural stiffness D of 


de fle ctions 


the 


Change pour so rise is perpen- 
dicular to facings, or reinforce 
the first few layers of cells 


Select stronger foam 
loading to give bette 
distribution 


ai 
r 


revise 
shear 


t 


facing 
can- 
pe ur 


Specify a tie-coat 
if more adhesive foams 
not be selected. Check 
procedure for air entrainment 


r 


Select foam with higher com- 
pressive modulus so loads in- 
volved will | I 


generate © 
strains in core. 


we 


Increase facing thickness 
select stronger facing material 


or 


are mca 


then g 


equation 


5 PLe 
b (lly, 


Si/s 


r-span and mid 


tal load P. 


facing is calcu 


the equation in ‘Table II and can also be 


test data 
D 3PL 
for both equati 


this same flexure 
Other te 


t 
I 


rm 
Density Important Too 
Most rigid foam cores are 
this 
\ typical variatior 


sities, and over range 


sharply. 
iigid urethane foams 


considered isotropic, final 


tolerance to account for slight variations in mixing 


erances in the table, 
limits based on statistical an 
and one specimen per pour. 

In foam-in-place systems, 
consiste 


mixed foams have 


ticularly at the higher densities 


cussed here, then, adjustme 


mix method when 
hese property differences a 


foam supplier. 


Although such core mate 


for example, are 95% 


a foam-in-place 


6S b 


re defined 


ons a 


available in a rang 


mechanical prope 
1 is shown in Tab 

ial 
properties usually quire 
Tol 
ynfidence 


alysis of four pout foam 


like the urethanes, machine 
ntly higher 


In the equations 


properties pal 
dis 
the 


signed 


nt should be made 


core is « 


re readily available mm the 
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Table t1—Three Design Criteria for Quarter-point Loading 


(for panels where c/f > 5 and G, 2 500 psi 





DESCRIPTION 


1) Maximum deflection 
Span-deflection ratio should not = 
exceed 1/360 


: 5PL‘ 
349 Db 


2) Maximum stress 

(a) Core shear stress: should not 
exceed 40% of core shear 
strength (use if P not given 
Core shear stress: Same cri 
terion (use if P given 
Facing tear stress: 
not exceed selected 
working stress 


should 
lacing 


3) Maximum strain 
Core shear strain should not ex 
ceed 2% 


EQUATION 


10G.L* 
e.=S./G.=wX| ——sr 
349 EF (h+c)f 





NOMENCLATURE 


Center deflection, it 

= Total load, Ib 

= Support span, in. 

= Core thickness, in 

= Total panel thickness, it 
Pancl width, in. 
Facing thickness, in 

= Facing flexural stiffness, in 
lb = EB, th +c) f RO 
Poisson’s ratio for facing 
Facing elastic modulus pst 

= Core shear modulus, psi 
Core shear stress ps! 

= Core ultimate shear strengt! 
psi 
Facing tensile or comp 
stress, psi 
Facing ultimate tens 
strength, psi 
Safety factor 


Core shear strain n 





An aluminum 1 uniform load of 0.2] 
should be 


onditions? 


kin panel is to carry 
What density 


quarter-point loading approximat 


Ib/sq in foam used 


Panel pr perties ire 
Length / 8 ft 
Width b t ft 
Depth / 2.54 in 
Skin thickness / 0.04 in 
Facing modulus / 10 10° psi 
Facing UTS 37,000 psi 


Will the 
From eq 


facings take 
ation 2 

0.21 > : x 144) (8 K 12 

1 x 0.04 & (2.54 2.46) (4 X 12 

2420 psi < 


37000 psi (satisfactory 


W hat 
From facing 


modulus will meet deflection criterion? 
stiffness equation for D, Table Il 
D 10 « 10° X& (5 12.5 10° in.-lb 


0.04/8 = 





issulning 


SAMPLE PROBLEM 


From equation 


9 (0.21 
349 


1/360 


0.21 
2X Zo X G, K 12 


0.00278 


21 O.00213 0.490 ¢ 

1Lo25 ps 

W hat ity ) a thi 
From | 

d t 

ided 

lable I 
S, 20.21 XK 32 X 144/5 

Ss 4.02 psi < 0.4 (82 


From equation 
satisiactol! 


How about shear strain? 
Table Il 
ee = S-/Ge = 4.02/1525 
e- = 0.00264 in./in. < 0.02 in./in 


From equation 


satisfact 








Table ili — 
Properties of Typical Foam Cores 


different formulations of machine-mixed rigid urethane 


Core 
Density 


Shear Shear Tensile 
Strength, Modulus, Strength, 
lb/sq ft psi psi psi 


Bond 
Properties 


3.58 +0.07 t+ { 840+ 170 106 4 (Good 


5.81+0.69 1530+ 680 127+ Excellent 


).79+0.50 2360+ 370 209 + 2: Good 


$540 + 1350 (,ood 
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EDITOR’S NOTE: Other 
having high strength-to-weight ratio include 

“Meet the ‘Insect-Wing’ Metal Panel” Mar. 16 ‘59, page 62 
describes the latest twin-sheet method of panel construction 


recent articles on structural elements 


based on joint research by German engineer and an ent 
mologist 

Best Recipe for Casting Urethane Foam,” Nov 10 ‘58, p 86 
covers the latest on cavity design, formula choice and production 
controls 


Jan 20, ‘58, p 70, is o 


selection guide to all kinds of currently used cores, and is part 


Sandwich Panel Core Materials,’ 


on sandwich materials. The 
Apr 28 ‘58 
May 26 ‘58, p. 56 


of a 3-article series other two 


p 80 


Sandwich Panel Facing Materials,” 
Sandwich Panel Adhesives, 


and 
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V-BELT DRIVES 


more power in 


The narrower, high-speed belts 
pack up to three times the horse- 

power capacity in the same space. 
Here are curves that 

show their design advantages. 





W S WORLEY, chief engineer 
Product Application Div, The Gates Rubber Co, Denver 


Hier is a new type of V-belt that has several advan- 
tages because of the space it saves. The concentrated 
strength of these narrow belts allows using narrower or 
smaller diameter sheaves, as shown in the accompanying 
graphs. Also, the lower ratio of width to thickness 
explains how the “HC” belts can transmit up to three 
times more horsepower in the same space needed by 
conventional V-belt 

An arched top, chemically bonded tensile cords, and a 
more flexible cover are other reasons for increased ratings 
of the new-type belts, which Gates Rubber Co manu- 
factures for operating speeds up to 7000 ft per min 
Though the sheaves are smaller, they still comply with 
NEMA Standards. Another advantage is in the smaller 


number of belt sizes needed to cover the range from | to 





1500 hp. Five cross-sections are needed with conven 
tional belts; the new drive does it with three—known as 


3V, 5V and 8\ 





Space Advantage 

(he graphs compare the new belts with “standard” 
ud “premium” grades of other V-belts and are useful 
in estimating space savings in sheave diameter and face 
width—especially if an existing drive is being con 
sidered for redesign. The graphs show hp per inch of 
drive width as a function of diameter for three motor 
speeds: 870, 1160 and 1750 rpm. Each graph assumes a 
drive with a speed-reduction ratio between 1.95 and 
2.95, although oth itios will not appreciably affect the 


] } 


results. The assumed center distance (not shown) is 
the same for both old- and new-type drives 


Reduction in small-sheave dia can be obtained directly 


from the cun Reduction in large-sheave dia will be 


proportionally gi r. lo determine reduction in face 
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Oty 
less . 7 * 


width, however, first find the small dia of the conven 
tional drive on the appropriate graph. Then read above 
this the hp, in. of drive width for the conventional drive 

either Standard or Premium grade—and for the new 


vill give the ratio of belt 


drive. ‘The ratio of hp value 


1 


widths. With the aid of the accompanying table the 


ictual width of the new 


in then be computed 


Sheave Width vs Diameter 
In many cases, the graphs show you can reduce diam 
eter to a point where the motor will not accept so small 
a sheave without overloading the bearings (see NEMA 
Standard MG 1-3.16 and MG 1-3.16.a he answer 1 
to reduce the motor sheave to the smallest diameter that 
motor will accept, and then use the rest of the space 
face width. Here, again, the ratio of 
| horsepower ratings indicate 


lth reduction possible m the n 


l'ace-width comparisons are only approximate because 
\ belt drive 


[his means one or the other of the two drives being 


cannot use a fractional number of belts 


compared will carry a wider belt width than the design 


horsepowe! would indicate 


Example i— COMPRESSOR DRIVE 

4 100-hp, 1160-rpm motor drives a compressor at 578 rpm, 
by means of nine D-section V-belts (8.7 required), running 
from a 13.5 in. (pitch dia eave on the motor to a 27.0-in 
sheave on the compressor. How wide need the equivalent 
new-type drive be? 

From the 1160-rpm graph, a D-section standard-grade con 
ventional V-belt is rated at 12.7 
drive, using a 5V section, at 

Width ratio 12.7/3 
width of the 9-D sheave 
estimated width of the new drive 


hp per in.; the new-typ 


32.3 hp per in 
3 0.393 From the 
lye + ta = 133 in.; therefore 


= 0.393(13.25) 21 in 


This is a reduction of eight inches 

A detailed analysis of the actual drive shows that seven 
actually 6+) 5V belts would be required on a 13.5-in. sheave, 
and sheave width would be 5.125 in., which is reasonably 


close to the expected value 
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FOR SHEAVE WIDTH OF V-BELT DRIVES 


W = (no. of belts) (groove spacing) Z factor 


Conventional V-Belts 


Groove 
Spacing, in 
5/8 
3/4 

1 
1-7/16 
1-3/4 


New V-Belts 


13/32 
11/16 
1-1/8 








Example !I1— VENTILATING-FAN 
A 7i-hp, 17 io { 
pm. Three B-section 


vith a face width of 


rpm motor drive i tilat 


used on a 6. 


the diameter be reduc 
till show a face-width 
From th ; 


tor 6. 


REPRINT of this article can be obtained for your reference file by 
checking No. E75 on one of the Reader Service cards found 
this issue. For other reprints available see “Current Reprints 


listing in this issue on page 133 


me 


Bt Cu tt 


COMING SOON 


. The design details on a V-belt that 

carries a timing belt on its back. De- 
veloped by U S Rubber, it is now ready 
for production and expected to prove par- 
ticularly useful for serpentine drives 
where several units must be powered from 
a single shaft. 
... Also an article about conveyors. Non- 
metals widen the choice and design can 
now specify materials ranging from cot- 
ton through nylon to the latest synthet- 
ics and glass fabrics. 


Editor’s Note: For details about how 
link V-belts combine lateral stiffness and 
lengthwise flexibility with helpful vibra- 
tion-absorbing characteristics, see “Flat 
Belts for Adjustable-pitch Pulleys,” Oct 
27 ’58, p 59. 
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PRODUCT ENGINEERING Special Report 


ASME’s Symposium: 
WEAR 0 


This on-the-spot report will be all the more 
valuable to readers because the meeting was 
an informal one—ASME made a tape record- 
ing but does not plan to publish the proceed- 
ings. From topics he heard covered by 
speakers, our editor reports on four of out- 
standing interest. More details can be had 
by writing directly to the researchers. 


NICHOLAS CHIRONIS, associate editor 


RRadivoactive 


n evaluating the effect of lubricants on wear—especially 


tracer techniques are a major breakthrough 


n gears. With these methods, wear is broken down into 
tvpes, and transient phenomena and instanta 

neou riations in rate of wear are observable 

[he eport on tracers was One of many given at the 

gathering of specialists who attended ASME’s 

ubrication symposium at Franklin Institute, Philadelphia, 

Mar 16-17 


latest findings from research labs on such topics as: a 


informal 
Also dealing with the subject of wear were 


new equation for the four-ball testing method; recom 


on of a ski-shaped profile for gear teeth; and the 
of additives in engine lubricating oil 


ISOTOPES TRACE SPUR-GEAR WEAR 
[he tracer technique as employed by Victor Borsoff, 
Research Engineer with Shell Development Company, 
Emervville, Calif, consists of irradiating one gear and 
meshing it with an inert master gear. Wear and metal 
transfer are studied simultaneously: wear, by placing a 
udiation counter in a circulating oil stream, observing 


° OUNTING 
CHAMBER 


7 


eo 


L A & 


the counting rate, and calculating the amount of metal 
emoved from the irradiated gear; metal transfer, by 
monitoring or autoradiographing the inert gear. 

lest gears are irradiated at atomic piles, such as Oak 


f LUBRICATED SURFACES 


Ridge, Tenn, and stored underground in a vault just 
outside the building of the Shell test area. Gears are 
picked up with a 7-ft rod, slipped on the test shaft and 
tightened with a special long wrench. No special cloth 
ing or other precautions are needed though AEC rules 
are strictly followed and a lead-brick wall encloses the 
test-gear compartment 

Che equipment is fairly inexpensive. The mechanical 
and electronic (geiger or scintillation counters, recorde1 
etc.) equipment may cost under $4000; irradiating a 
dozen gears, less than $400 

Borsoff has been using pairs of 17-19 tooth spur gears 
of 6P and 0.25-in. face width. He believes the reason 
why some companies interested in gear research tried the 
tracer technique and then gave it up is because they used 
larger gears or gears with large hubs. Such gears becam« 
much “hotter” when exposed to a pile and required extra 
precautionary measures. Here are some of his test results 

Wear is not a gradual process—it increases by jumps 
generally at beginning of each load period 

Ihree types of wear were noted within fatigue limits 
(1) Scoring is a direct metal-to-metal contact and occurs 
when the oil is squeezed out under load—this can be 
noted from wear curves obtained with three uncom 


cr LOADS 
| +. 


6 


AE 


oat’ 
| At 
— Ba ow! 4 4 4 , 


60 #0 vo A¢e 


Time minutes 


f 





pounded mineral oils of different viscosities at increments 
of 3-lb loads. Note the lightest oil permitted the most 
wear. (2) Abrasion is a mechanical plowing action 

usually by particles broken off the surfaces. With thick 
film lubrication, there is generally no abrasion other than 
localized scratches. (3) Chemical corrosion was observed 
only in presence of corrosive types of EP (extreme 
pressure) lubricants. These take high loads because they 
form a protective film—the product of reaction between 
agent and metal. But this reaction also contributes to 
chemical corrosion 


Operation with unreactive oils is inadvisable at loads 
above their score load because it results in instability 
any slight provocation may cause repeated scoring 

Elevated temperatures increase wear rates. This held 
true with both unreactive oils and with mildly EP 
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compounds, but generalizations are still difficult with 
many EP compounds. 

High speeds can reduce the rate of wear. Borsoff used 
1 fresh (unused) set of gears for each speed (shown by 
dots in the chart) with each test running 30 minutes 


s 

f 
4 / 
Ee 


— i 


—o— 


4 


was SAE 30. Wear increased with speed as 
but only up to about 5200 rpm. From here on, 
ated at higher speeds showed less wear with 
n speed. This was puzzling until the Shell 
ind that load-carrying capacity varies inversel\ 
Borsoff believes that metal-to-metal contact 


cur past certain speeds because oil can’t get 


~ 


ut fast enough. Contact time is estimated at 


than 1 millionth of a second. It is like slapping water 
gt eds—the water acts as a solid 


MORE ON WEAR COEFFICIENTS 

inalytical side, R. S. Fein of the Texaco R« 
nter, Beacon, NY, has developed an equation 
ting the volume of wear with a four-ball test 
Here, the three lower of the 4-in. balls are 


prevent rotation while the top ball is rotate 


cin’s equation relates diameter of 
scar’ on the stationary balls to the loss in 
illows for elastic deformation under load 
1.55x 10°)D*' 1.03 x 10°)LD 
wear volume, cm’; D is wear scar dia, mm 
tch ind L is machine load, kg 


big help to the enginec 


equation can be a 
pecial equipment, who wants to estimate weat 
osed design. A four-ball machine can be set up 
drill press by holding the top ball in a chuck 
g the three lower balls, and attaching weights t 
ndle to obtain the desired machine load (a com 
machine was employed by Fein 
es of V from the above equation can then be 
employ in equations for predicting wear—such as 


those <leveloped by J. F. Archard, or E. Rabinowicz 
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MIT (see “New Coefficients Predict Wear of Metal 
Parts,” June 23 58, p 71 to obtain k factors, o1 
“coefficients of wear These coefhicients can later be 

employed to predict wear of linearly sliding parts 
I'he table below gives some k factors (smaller value 
mean less wear) determined by Fein using a four-ball 
machine with balls of 52100 steel. Note the wide range 

Lubricant k 

Dry Argon... 1x10" 

Dry Ai 1x10" 

Cetane/Ai 2x10 

Engine Oil A/Au 1x10” 

Engine Oil B/Au 2x10 


MODIFIED TOOTH PROFILE 

Although gear teeth may be perfectly spaced, the 
teeth in contact may deflect under high loads and throw 
out of position the teeth just entering contact. So 
reports L. J. Collins, manager of General Electric's Gear 
Engineering Subsection, Lynn, Mass. He advises the 
corner of the tooth profile be shaped like the front of a 
water ski to reduce wear if contact should occur. Other 
suggestions for high-horsepower gears 

Concentricity of pitch circle maintained at GE to an 
accuracy of 0.000025 in 

looth-to-tooth spacing kept to a tolerance of 0.0001 
to 0.0002 in. Also avoid a build-up of error 

Surface finish should be smooth—but this tends t 
squeeze out the lubricant between mating tecth. Gl 
has been shotblasting to produce tiny craters—they act a 
lubricant reservoirs 

Regions of gear failures can be shown on a chart 


lating torque te speed Region |—lacks oil film due t 


ce 


ww speed; 2—good oil film; 3—too much heat developed 
+—pitting will occur here in time; 5—tooth breakage wil 


occur here in time 


ADDITIVES REDUCE ENGINE WEAR 
Most investigators have postulated that corrosive wea 
in engines is largely the result of the effects of sulfun 
icid found after combustion 
A series of tests by Ambros« 
of the Gulf Research & Development Company, Pitt 


burgh, using a single-cylinder diesel equipped with a 


lrautman and Rocchini 


radioactive top ring, not only confirmed the corrosive 
effects of sulfur but showed that vanadium, often present 
1s a residual, is quite as important in causing weat 

Adding vanadium corrosion-inhibitors to the lubricating 
oil reduced wear considerably—although, surprisingly, only 
relatively minor wear reductions were obtained by use of 


the same additives in the fuel 


75 





Designed to fit a standard 5'/-in. relay rack, the fan 


is only 4 11/16 in. square and 1'/2 


rated for continuous duty with life expectancy of 3 
to 5 years while delivering 100 cfm at 40 to 110 F; 


in. 


small tan 


CLIPS INTO TIGHT SPOTS 


Another feature of this ventilator, shown one-half 


actual size, is its concentration of functions in 


thick. It's 


draws 13 watts from a 105-120 v ac, 60-cycle source 


Design of the fan 


illows using it either in skeleton form, or 
as a complete unit with venturi block and 
screen for increased ventilation efficiency 
Consisting of two 
stator 


ton version can be 


basic 
the 


parts—spider 
ske le 
installed in any circular 
opening. Spider-stator assembly is vacuum 
molded, providing improved heat transfer 
from the encapsulated copper coils and 
Electric 


mounted and rotorprop 


iron laminations leads and fiber 


two major parts of the inside-out motor. Stator 
is integral with the mount; rotor revolving 


around it carries the air-circulating blades. 


JOHN C LARSON, osst chief engineer 
Rotron Mfg Co Inc, Woodstock, NY 


glass reinforcements are 


th 
Rotorprop incorporates pro 
shaft and laminated iron core in a 
aluminum 


encased in 
spider legs 
pellet 
single casting. Prelubricated 
bearing is slipped over propeller shaft and 
into stator; two retaining rings complete 
Rubber dust 
Teflon washers have dual duty 
retaining lubri 
Actually, the fan is submergence 


issembly of moving parts 
Cap and 
excluding 


moisture and 


cant 





proof of seals is t revent 


lubricant 


main purpose 
loss or chemical deterioration of 


Besides and sim 


block al- 
uirflow. This is 
done by removing complete fan from the 
sheetmetal mounting clips, flipping i 
and snapping it back into the clips 
and screen also snap onto the clips 


efficiency 
plifying mounting, the venturi 
lows instant 


increasing 
reversal of 


over, 
Grill 
which 
are bolted to the panel or equipment 
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ADDED 
DESIGN 


POWER 

with 
NMADISON-KIPP 
zinc and aluminum 
die castings 


Y i 
our design problems require your own 


special talents. Die casting is a unique art is 


Madison-Kipp mechanics are seasoned and 


skilled By combining these talents the resulting 


design power is raised to a high « 


The difficult die casting with 2 


illustrated was developed and pri 


close cooperation of the user an 
Relay Frame made by Madison-Kipp 
for Westinghouse Air Brake Company, 
Union Switch and Signal Division. us when you have d 


ne casting req 


BESA STREET «+ madison 10, WIS., U.S.A. 


@ Skilled in Die Casting Mechanics @ Experienced in Lubrication Engineering @ Originators of Really High Speed Air Tools 
i wi Sent Satnatae en ot ; ee 


— . oa 7 . ae . i 
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Another 12 Unusual 





Re: 


Eccentrically mounted spur 


gears... 
of identical size (1) transform uniform 


into variable rotary motion. Same ef- 
fect is had with two elliptical gears 
mounted concentrically (2) or eccen- 
trically (3). 


Here are answers you may need for off- 
beat designs. As with the dozen gear ar- 
rangements shown in the March 30 issue, 
Federico Strasser, Santiago, Chile, is again 


credited for much of this material. 





Cam-shaped gears . 


produce controlled speed variation according to the 
design of their rises. 





6 


oS 


Square and triangular gears . . 
also produce varying motion but with ac- 
celeration changes too severe for most prac- 
tical applications. 





Irregular gear... 

gives sudden speed-variations of the driven-gear 
shaft as the different sections mesh. The sec- 
tions, on different planes, must have the same 
diametral pitch. 


© 


O 





Gearing Devices 

















Conical tooth-and-pin gear... 
produces varying speeds in pin-gecr 
shaft, depending on how the pins are 
located or spaced 


\nd00002 
ssf vu00g 
Gq 


yl 


Ul, 


ya0009 
XyU000 


Lp, wW 
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Zoaaggun 
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Slotted spiral .. . 

gear for toy application is not intended for 
continuous rotation. As it rotates, the pinien 
shaft is fed in or out and also accelerated or 
retarded. Gear must be reversed at track end 


twcoozcoa 20=-8mMO 








“Mangle” gears . 

cyclicly reverse mangle wheel rotation. 
Pinion (9) follows cam groove, which 
keeps teeth in mesh. Convoluted gear- 
track (10) has more teeth but is far more 
efficient. Pinion moves in radial slot to 
maintain mesh with mangle-wheel teeth. 


Tied crank and gear... 

give rocking motion to crank through arc A 
Pinion drive-shaft has universal joint to permit 
angular movement as pinion oscillates through 
arc. Tie mounting-position governs arc length. 








SuUVY 
J wv Yn, 
. vy 


Intermittent rotary motion . . 

from continuous rotation is obtained by provid 
ing concave flat on pinion, which only meshes with 
drive wheel when actuating pin strikes actuating 
plate. The drive wheel and pinion must have 
same number of teeth. 





In last year’s New York Times, one 
small photograph showed an abstract, 
contemporary sculpture made of metal. 
It got its color from being painted with 
red lead. Only a few weeks ago, news- 
papers carried the story of a new 
atomic electrical generator developed 
for use in space vehicles. The semi- 
conducting component is lead telluride. 
In new products and developments of 
a startling diversity, for purposes that 
are sometimes aesthetic but always 
practical, lead is the element unique, 
vital and necessary. 


ree 


Lead Adds Brilliance On Fifth Avenue 


Ceramics 
In office buildings and stores, lead has 
proved its uncommon values. It is 
essential to the production of durable, 
high-quality porcelain enamels for alu- 
minum, such as those used on panels 
running the entire height of New York's 
new Tishman Building. The high flux- 
ing property of lead gives porcelain 
enamels brilliance and smoothness, in 
creases their elasticity and chemical 
resistance. The striking facade of Lord 
& Taylor's newest branch store is brick 
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with a lead-based ceramic glaze which 
provides the polished surface and the 
variety of color tones that the designer 
wanted. Versatile lead compounds help 
glazes flow freely and form smooth, 
brilliant coatings. And by melting 
quickly at relatively low temperatures, 
they save furnace time and fuel. 
Leaded Steels 
Take lead in combination with steel. 
Leaded steels have made lower costs 
possible because lead increases machin- 
ability. Cutting rates jump by 35 to 50 
percent, with longer tool life. One large 
steel manufacturer advertises that 
leaded steel tubing ... made from “the 
world’s fastest-machining steel” 
promises a minimum increase of 25% 
in productivity! Leaded-steel bars from 
the same company are said to average 
a machining speed of 375 surface feet 
per minute. 
Heavy Construction 
The industrial use of lead has, on occa 
sion, become an official rule. Forty seven 
of the forty nine states specify lead 
based primer paints for bridge and 
highway construction and new formula- 
tions have been developed to meet spe- 
cial requirements. The New York State 
Power Authority is using more than 
1,000,000 Ibs. of sheet lead for the new 
Niagara Power Project, as a lubricating 
base and seal between the concrete 
walls and bottom slab of water-carrying 
conduits. The lead will cushion the 
walls, preventing them from being 
cracked or crumbled by rock squeeze, 
as well as sealing them against water 
leakage. 
Electronics 
Lead is vital to today’s most advanced 
designs for aural as well as visual rea- 
sons. Stereophonic sound frequently 
depends on two small cartridge ele- 
ments of lead zirconate-titanate, a 


newly-developed polycrystalline mate 
rial. And the same material can also 
greatly increase the operating range of 
missile devices, sonar transducers, 
ultrasonic cleaning equipment and 
many other systems. 


Lead Helps Put Sound ‘‘In The Round”’ 


Lead is currently the subject of vastly 
expanded research and development 
efforts, not only by the lead industry 
itself, but by government, universities, 
research organizations and private 
companies. Its unique combination of 
properties make it highly adaptable to 
modern technology as a metal, alloy or 
chemical compound. 


Investigations are under way in ce 
ramic body and finish formulations, 
gamma ray shielding, building con 
struction design, sound and vibration 
attenuation, design of chemical proc 
essing equipment and many other areas 
of product development. 

If you are presently investigating new 
products or have product design prob 
lems that need solution, why not let us 
provide you with detailed information 
about lead and available technical 
assistance. Write: Office of Technical 
Information, Lead Industries Associa 
tion, 60 East 42nd Street, New York 17, 
New York. 2399 


look ahead with LEAD 


Lead industries Association 


60 East 42nd Street 


New York 17, N. Y. 
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Product Engineering 





How Fan Hp and Output 


vary with size 


| J ROY, applications engineer 
Air Impeller Div, The Torrington Mfg Co 
Torrington, Conn 


When fan diameter is changed 


but other dimensions of an ait 
moving system remain the same, 
the resulting changes in airflow, 
pressure and needed horsepower 
can be found by a 2-step graphical 
procedure. First, obtain values 
from the nomograph on continu 
ing page. Then—for the final 
true values—apply these values to 
the performance curves for the orig 
inal fan, which are available from 
the manufacturers. (When it is 
the fan speed, rather than diam 
eter, that is changed, a nomograph 
alone is sufficient to give final 
answers—see “For Changes in Fan 
Speeds . . . This Nomograph,” Mat 
30. P 67 ) 


SAMPLE PROBLEM 


rhe curves on this page are for a 
typical 5-in.<dliameter fan. Find 
final airflow, pressure and fan hp 
when fan diameter is increased 
from 5 in. to 6 in. Initial condi 
tions are 300 cfm, 1.8 in. of water 
pressure, and 0.25 hp. Solution: 
For a dia ratio 6 in./5 in. =1.2, 
new values for airflow and pressure, 
from accompanying nomograph, 
are O 520 cfm and P 2.6 
in. of water. Plot these values on 
the same grid as the original per 
formance curves that give pressure, 


horsepower, and also the resistance 
(CONTINUED ON PAGE 83) 


Sample problem with this nomograph method 
shows how to find true airflow, pressure and needed 


horsepower when fan diameter is changed. 


Curves for Sample Problem 
6-in-dia 
fon (pressure 





Ne w opera? ng points - 


5-in-dia fan 
(pressure ) 


in. of water (P) 


operating « 
points 


Static pressure, 


Typical system 


resistance curve 
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Runs twice as fast 
with U.S. Power Grip “Timing” Belt 


Mr. Cliff Cobb, of St. Joseph, Mich., happens to go in for 
an unusual sport—racing hydroplanes 

Mr. Cobb wasn’t satisfied with the 60 m.p.h. speed of his 
best boat ( Astute III). Excess weight, he felt, made the 
hull “sluggish”! 

When Astute IV was designed, it embodied a radical con- 
cept with a new lightweight hull that brings weight down 
below conventional hydros. The catch was: a highly efficient 
close-coupled overdrive system was needed. The U.S. 
PowerGrip “Timing’® Belt overdrive (1.28-1 ratio) did the 
trick. Its close to 100% efficiency and vibration-free trans- 
mission puts the engine speed in its maximum h.p. range, 
well below its maximum 6,000 r.p.m. and corresponding 
belt speed of 12,000 f.p.m., and allows competitive speeds 
for the boat. Its rated speed has jumped to 125 m.p.h. 

PowerGrip is widely used in a rapidly increasing variety 


Mechanical Goods Division 


of industries. It has no slippage, no take-up—permits short 
centers, high ratios. Absence of metal-to-metal contact elim- 
inates need for lubrication and housing, handles speeds up 
to 16,000 f.p.m. Stock drives are available from U. S. 
PowerGrip “Timing” Belt Distributors, to convert any drives 


from fractional to 1,000 h.p. 
. . . 


When you think of rubber, think of your “U. S.“’ Distributor. 
He’s your best on-the-spot source of technical aid, quick 
delivery and quality industrial rubber products. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 
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In Canada: Dominion Rubber Company, Ltd. 
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Fan Hp and Output (cont) 


of the system. In plotting, the new 


values will be located at point a 
which represents the variation from 
original point A values as a result 
of changing fan dia. These new 
values, however, will be true only 
if the system size is increased pro- 


portionally to change in fan dia 


'herefore plot more points; e.g 


+ 


for conditions at B (a random 


choice) plot new values (again, 
found from nomograph) at b. 
Similarly, C and D become c and 
d. Join points a, b, c, and d to 
form part of a new pressure curve 


for the 6-in.-dia fan. This curve cuts 
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the svstem-resistance curve at truc 
values for new pressure and airflow 
Similarly, replot E, F and H to get 
e, f and h for the new hp curve 

I'rue values resulting from fan- 
dia change are, therefore, 2.95 in. 
of water and 0.455 hp for the new 
airflow of 380 cfm. 


mozmamamyA 





AT PRESSURES TO 5,000 PSI... 


Only the AE Hydramite 
offers all these advantages 


Liners and plungers are 
honed and individually 





mated for optimum fit. 


Low friction losses. Pump op- 
erates with case flooded. Oil 
is ported to take advantage 
of natural pumping action of 
tapered bearings. 


Heavy duty, high capacity 
tapered roller bearings ab- 








Positive pumping action. The Hydramite has no cam follower springs to 
fail. Plungers (A) are connected to curved slippers (B) which are held against 
the outer race of carn shaft needle bearing by two plunger return rings (C). 
As the shaft revolves, each plunger is pushed outward in succession and 
then pulled inward by the return rings 


To meet your specific requirements, Hydramite pumps can be 
supplied for constant displacement from 3 to 30 gpm at 5,000 psi 
and 70 to 85 gpm at 3,000 psi for hydraulic fluids with viscosities 
of 150 to 300 ssu at 100° F. In special applications they have 
handled viscosities as low as 40 and as high as 900 ssu at 100° F. 
Special materials and seals permit handling of missile fuels and 
special fluids at higher temperatures. Available in flange, foot or 
face mounted styles. Write or call American Engineering Com- 
pany, Philadelphia 37, Pennsylvania. Phone: Cumberland 9-3800 
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sorb more punishment... 
handle maximum unbalanced 
loads ... last longer. 


uv 


he 


Mela. aca) ade a, 


High efficiency. With a Hydramite you get an overall efficiency 
of 85%. Its flat overall high efficiency curve has little variation 
between 1,500 and 5,000 psi. What's more with a Hydramite 
you get positive suction. There is no requirement for super- 
charging equipment which deducts from system efficiency 


AMERICAN ENGINEERING COMPANY 


Hele-Shaw Pumps, Lo-Hed Hoists, AE Marine Deck Auxiliaries, 
Vibra Grate, Perfect Spread and Taylor Stokers. 
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FIELD RETAINING BOLT ELECTRIC LEADS 


DRIVE CUP LAMINATIONS 


ARMATURE FLUX DIFFUSER MAGNET BODY 


THRUST BEARING 
BEARING RACE 
RADIAL BEARING 


INNER RACE 


Magnetic clutch eliminates airgap adjustments . . . 

using steel laminations. Brushes and slip rings are eliminated by stationary-field 
design. Threaded retaining bolt prevents magnet body from rotating when used 
in machine transmissions. Bolt is anchored to transmission housing. Clutch 
series, which includes five sizes at present, with torque ratings from 14 through 
290 lb-ft, permits reductions in size of machine-tool transmisisons because clutches 
provide more torque for their size than other commercially available units. Single 
unit construction also simplifies machine assembly. Open construction permits oil 
to enter around radial bearing and angular-split airgap to act like a pump to 
flush bearing area and dissipate heat develepod in coil. Available from stock for 
standard 24 to 90-v de operation. Prices range up from $77. I-T-E Circuit 
Breaker Co, 1900 Hamilton St, Philadelphia 30. 


Circle 1, Reader Service Card 


Self-lubricating metal-plastic bearing . . . 
material combines high speed and load capacities in operating temperatures of —270 
to 375 F without impairing lubrication properties (PE—Mar 9, p 9 Plastics 
are blended with metal powder and synthetic dry and viscous lubricants. May be 
compression-molded to any shape. Bearing is said to reach thermal balance at lower 
temperature than other bearing materials. Will not cold-flow or melt. Coefficient 
of friction is 0.025 to 0.120. Compressive strength is 8375 psi; tensile strength, 
2810 psi. Water absorption is 0.73%. PV value is 30,000. Material has Rockwell 
hardness rating of L54. Life is estimated at 2 to 20 times that of conventional 
bearing materials. Bearing prices are comparable to Teflon bearings; ranging 
8 to 10 times as much as sintered bronze bearings. Available now in sizes from 
subminiature to 4 in. OD by 6 in. long, max. Delivery, 2 to 3 wk. Arguto Oilless 
Bearing Co, 149 Berkeley St, Philadelphia 44. 

Circle 2, Reader Service Card 
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Split-shaft power takeoff . . . 
apable of transmitting full engine power 
to operate a ory equipment, is a ful 
torque, direct-drive unit. Rigid alignment 
and gear spacing 1s maimtaim d by integral 

plitter ind takeoff 


ase Multiple ywer-takeoft outlets and 


machining of sing tk 


a wide range of increasing and decreasing 
gear ratios are ivailable Standard mode! 
are offered with power takeoff speeds 
from 49 to 204% of input 

high-tensile gray iron. Gears 

carbonized and crown shaved 

tion gear shift is controlled 
manual operation vith shift 
accomplished by large-dia spli 
Shaft is 1@ in., SAE taper Prices rang 
from $625 to $53 Immediate deliver 
Waterous Co, 80 E Fillmore Ave, St 
Paul 7. 
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Valve controls speed . . . 


f single or double-acting air or 


ylinder by restricting flow fror 
piston move 
in one direction. Movement in 


end of cylinder during 


direction unseats ball check an 
needle-valve section. Combinatior 
and ball-che K valy ] 
volume and has n 
linder-output for 
minum valve bodies withstand | 
2000 psi. All other parts ar 
steel 


pressure Or 


irom ( 7 ou ist rice inf I 

$3 o $1 for } Control 
Line Equipment, 19560 Center Ridge Rd, 
Cleveland 16 


Circl 4, Reader Service Card 
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Isolation relay .. . 

inakes readily available for 
purpose 
tacts 
critical circuits they will control 
and contact arrangements are 
offered to meet specifications. Klann 
Organ Supply Co, PO Box 2398, Waynes- 
boro, Va. 


coil wiring 


while providing suitable con 
chassis neat 


All coil 


within shielding of 


voltages 
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Pushbutton timer switch . . . 

sets up complex operating cycles suitable to 
automatic appliances 
Basic timer design is readily modified to 
physical configurations 
mounting of all switching 
harness connection 


equipment and 


give range of 
Single-panel 
contacts makes cable 
possible. Terminal board can be located 
on any of three sides of switch, to fit in- 
dividual applications. Sub-interval switch 
ing can be incorporated by adding standard 
cam-actuated snap-action switches Operat 
ing features include 4-sec programming, 
positive program selection that terminates 
at mechanical stop to assure correct cycle 
selection, and positive drive through re- 
that 
Price range is com 
parable to that of regular interval timers 
Electronic Timers Corp, Div of P R 
Mallory & Co Inc, Warsaw, NY. 

Circle 6, Reader Service Card 


ciprocating escapement eliminates 


faulty programming 


improved traction... 

aimed for off-highway and over-high- 
way units equipped with traction equalizer 
Device is said to propel a vehicle even if 


is C¢ 


one driving wheel is completely off ground 
Because unit is continually engaged, not 
depending upon driver for activation, it is 
automatically effective whenever one wheel 
tends to turn faster than the other. With 
multi-drive-axle vehicles, each axle may be 


equipped with unit. Traction is claimed 


under any and all conditions and control 
is said to be easier on curves, slippery pave 
ments and soft ground. Unit is self-lubri- 
cating. It is equipped with scoops that 
pick up lubricant and work it through 
unit as it operates. Transmission and Axle 
Div, Rockwell-Standard Corp, 100 Clark, 
Detroit 32. 

Circle 7, Reader Service Card 


Static-temperature control . .. 


and indicator combines magnetic ampli 


fier and transistor circuits, and controls 
temperatures within 100 to 400 F. Accu 
racy to +3 F at level selected and accu- 
racy for indication by meter reading of 
+6 F are reported. An integral-indicating 
lamp signals whenever controller is func 
tioning to restore temperature to level de- 
sired. Power output is 5 w at 24 v dec, a 
level said to be suitable for driving high- 
power static amplifiers, auxiliary relays and 
other industrial control equipment. De- 
vice senses temperature through standard 
copper detectors having a resistance of 10 
ohm at 77 F. Rated power input is 115 
v at 60 cps. Approximate dimensions are 
84 x 4x 6 in. List price, less than $150 
Westinghouse Electric Corp, Systems 
Dept, 356 Collins Ave, Pittsburgh 6. 


Circle 8, Reader Service Card 


Miniature brass nuts... . 

are supplied to specifications in a range of 
types, shapes and sizes for use in precision 
instruments and miniature equipment. 
Available with standard or special threads, 
No. 0 and larger, in diameters of 4-in. 
min hexagon. Lengths and diameters are 
held to +0.000 in., —0.005 in. Jewel 
nuts are tapped square with faces counter- 
sunk on both sides, burrless, degreased and 


in either single or double-chamfered styles 
and special shapes. Supplied in min lots of 
5000 pieces or more per item. Fischer 
Special Mfg. Co, 468 Morgan Ave, Cin- 
cinnati 6. 

Circle 9, Reader Service Card 


Hydraulic operating valve... 
has same line pressure acting both inside 
and outside U-cup seals at all times dur 
ing operating cycle. Thus seals are floated 
across ports without distortion, shear or 
undue wear There is said to be no dis 
tortion of stainless steel piston or of ped 
Single 


piston hydraulic operating valves are avail 


estals that position U-cup seals 


able in sizes from 4 to 2 in. in 3- and 
4-way types, and up to 6 in. in 2-way or 


Made 


connection 


with screwed or 
pipe May be for 
direct hand operation or a choice of re 
Cast in 88-10-2 bronze or 
steel for working pressures up to 2000 Ib 
Homestead Valve Mfg Co, Coraopulis, 
Penna. 


spray-valve types 


flanged 


mote controls 
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750-v terminal blocks . . . 

rated 125 and 250 amp are designed with 
tubular type terminals for connecting wire 
High-pressure, solder- 
made electro- 
lytically pure copper. Type T accommo 
dates AWG No. 6 to #5 wire and is avail 
able with 1 to 6 terminals per block. Type 
U with sockethead screws in tubular type 
terminals accommodates No. 4 to 
MCM AWG Tightening of wire 
clamping screws provides a positioned con 
l'ype L, O and S terminal blocks 
ire designed for connection of leads with 


leads without lugs 


less connectors are from 


250 


wire 


nection 


. . CONTINUED ON PAGE 8&8 


PRODUCT ENGINEERING * April 13, 1959 





12.000 
Ae) 


NOTE WIRE 


RETAINER » x 


Save weight and space with world’s thinnest radial 


ball bearings-Aere-\Une by Kaydon 


.» now catried in stock in 4’ to 12” bores 


ERE it is! A Reali-Slim radial ball bearing with a wire 
separator that has just short of a full complement of 
balls for maximum capacity. What's more, you still get all 
the advantages of a separator between the balls. This design 
also gives you a bearing that’s light-in-weight and is, without 
a question, the thinnest bearing ever built in this diameter. 
Whatever your product design, there’s a small or large 
diameter Reali-Slim bearing that can be the right answer 
to your thin-section bearing problems. 
The radial ball bearing, illustrated here, is really slim ~ 
12.000” L.D., 12.500” O.D., .250” thick . . . and weighs only 


_ va KAYDON 


wm USKBOON-+RIC HIGAN 


eight ounces. It has 9,810 lbs. static load capacity, 1,256 
lbs. at 100 rpm. Kaydon is able to produce Reali-Slim, high- 
precision bearings because Kaydon specializes in the unusual. 
Kaydon bearing engineers are prepared to give you valu- 
able help with technical, thin-section bearing problems 
For detailed information on Kaydon’s Reali-Slim line, 
ask for engineering catalog No. 54-RS3 detailing: 


Reali-Slim Ball Bearings — Conrad, angular 
contact and 4-point contact types in seven 
standard cross sections from 4” to 1.000” and 
in bore diameters from 4” to 40”. 


Reali-Slim Roller Bearings — Radial and 
taper roller types in cross sections from %,_" 
and in bore diameters from 5” to 40”. 


ENGINEERING con P. 


All types of ball and roller bearings — 4” bore to 178” outside diameter ... 
Taper Roller ¢ Roller Thrust ¢ Roller Radial « Needle Roller « Ball Radial « Ball Thrust Bearings 


PRODUCT ENGINEERING * April 13, 1959 


CIRCLE 142 READER SERVICE CARD 





New Parts and Materials continued 


FOR Optimum positioning control iis - eee ae 90a Ger O00, 125 end 
Minimum break-away dataite?: 225 amp, respectively. Blocks are said t 


be more compact, with improved electrical 

4 characteristics. Type L is now available 

System stiffness with 12 terminals max and handles up to 
4 e ° No. 1 AWG wire. Type O accommodates 

Long life without adjustment up to No. 1/0 AWG wire and Type 5S 


up to No. 4/0 AWG wire. Available with 
ENGINEERS SPECIFY 


white fiber marking strips. Curtis Devel 


opment and Mfg. Co, 3250 N 33rd St, 
BEAVER precision uaa O's rere 
BALL SCREWS 


Beaver Precision ball lead screws 
on all three axes provide the basic 
measuring and actuating elements 
which simplify the design of this 
tape controlled milling machine. 

Beaver ball screws move table 
of this Bridgeport Mill in response 
to signals from the Electronic 
Control Systems, Inc. ‘“Digimatic” 
control and are typical of those 
now in use on numerically con- 
trolled machine tools of all types. 

If it's numerically controlled, water as a fluid medium Availa 
tape or card, it is more than likely eight sizes, capable of producing 
equipped with Beaver ball screws. 30,000-psi hydraulic pressure from a ma 
Our engineers are available to of 100-psi air pressure When 
you for consultation — can we help ‘ 

: yorated into circuit that 

you improve the design of your : 


provide 
, j matic control, pump will maintain 
equipment? : as ; 


Hydraulic pumps... . 
that are air-operated for high-pressure 


ing Or powering ot equipment u 


_— 


quired pressure indefinitely, operating 
l <r often enough to replace fluid required 
job or that may have leaked from syst 
Pump is said not to stall because whene\ 


ne 
Sy 


pump is idle, air piston actuating va 


utomatically positioned on p 
stro SC Hydraulic Engineering Cor> 
6318 Central Ave, Los Angeles 1. 


Circle 12, Reader Service Cord 





, (om 


4 


0.003-in.-deep etched mark . . . 


can be produced in 15 sec in ferrous met 


/ 


Me (™ _ oe 





by electrolytic power unit. Operat 
any 115-v, 50 or 60-cps a 
supplied etching current to creat 
in metals through specially prepared 
cils. Marks are said to be uniform and 
stress-free Comparable efficiency 
ported in nonferrous and alloy materia 
Marking current dwell is controlled | 
automatic resetting 0.2 to 15-sec adjustabl 
timer. Completion of marking cycl 


signalled to operator visually, by moving 


timer pointer, and audibly by click when 
4 
? timer pointer reaches zero. Marking depth 
of less than 0.003 in in al I 


= al ais € pl 
rp Yi) a duced. Marking fixture for use with uni 


incorporates single ontact 


. -y which operator must pre nergi 
rj | I - 
recision marking circuit. Fixture can be us 

f control ground pad and as stencil hand 

f Droducts pad. In either case, operator is required 

f INC. to have fixture in position against part t 

a CLAWSON, MICH. be marked before pressing starting switch 
(Continued on page 92) 
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GEAR GIVES 
POSITIVE “LIFT” IN 
POWER HOIST DESIGN 


Super Oilite #9 Intermediate Gear (4%2” Diameter) 


..saves Chisholm=-Moore S3¢ per unit 


You can be sure this heavy-duty “Lodestar” 
hoist 
handling loads quickly, efficiently . . . the 
result of CM’s 70 years experience in design- 


is a rugged performer capable of 


ing and manufacturing hoists for industry! 


Only top quality parts qualify. That’s why 
CM engineers specified “Oilite’® for the vital 
The Oilite 
Precision Part provided excellent mechanical 


intermediate gear of the train. 


properties, close tolerances and fine surface 
finish. Consequently, gears made of tough, 
wear-resistant Super Oilite #9 transmit motor 
power smoothly and quietly . . . have more 


ACME : 


than enough mechanical strength to assure 


long, trouble-free life. 


Moreover, the Oilite gear is produced as a fin- 
. Saving 
CM 53c on every gear used! Chrysler-engi- 
neered QOilite Precision Parts are obtainable 
in many metals and alloys to give desired 
mechanical properties. 


ished part requiring no machining . . 


Savings up to 55% 
or more are common for parts produced in 
volume. 

Contact your local Oilite Engineer for pos- 
sible savings on your parts. Look for him in 
Vilite” 


® Only Chrysler Makes Oilite 


the Yellow Pages under “Bearings 
or write Dept. A-4. 


he most tuted. mame in powder metaliiurgy | 


AMPLEX DIVISION 


CHRYSLER CORPORATION, DETROIT 31, 


SELF-LUBR 
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Here is the low-cost, desk-side 

electronic digital computer 

you need for general design and 
system optimization 


; 


Speeds optimum design of new products and equipment! 





Operating from any convenient wall outlet, the compact, powerful 
| LGP-30 will today furnish you with high-speed electronic compu- 
tation wherever you need it . . . will eliminate tedious hand calcu- 
lations ... help you free up more creative time. 

Combining large memory (4096 words) and stored-program 
operation, the LGP-30 gives you twice the capacity of any com- 
puter in its class, yet is by far the easiest to program in basic 
machine language. Simplified controls can be operated with only 
minimum computer experience. Answers are printed out directly 
—require no deciphering. Best of all, even with these many unique 
advantages, the LGP-30 is the lowest-priced complete computer 
you can buy. What’s more, auxiliary high-speed input — output 
equipment is available for system expansion. 

No expensive installation or air-conditioning required. Customer 
training is free. An extensive library of programs and sub-routines 
is available—as well as membership in an active users organiza- 
tion. Sales and service facilities are maintained coast-to-coast. 

For further information and specifications, write Royal McBee 
Corporation, Data Processing Division, Port Chester, N. Y. In 
Canada: The McBee Company, Ltd., 179 Bartley Drive, Toronto 16. 


- data processing division 


SS 
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There’s practically no limit 
to the things Bundy can mass-fabricate 





...and we do it with Bundyweld, the stronger, 
safer steel tubing that’s made for easy bending 


— Bundye technicians turn out many a strange shape—each to its 
exact tolerances. At Bundy, you get precision in mass-fabrication. 
Jigs, fixtures—even machines—are designed by Bundy specifically to cut 
customers’ unit costs. kL aD 


You get Bundywelds Tubing, too. An exclusive process (right) gives it unique Bundvweld ie ti oe sets 
. undyweild is we ony unaywetk is ignt- 
physical properties. So Bundyweld—master of volatile refrigerants and high- tubing double-walled weight, uniformly 


pressure brake fluids—has become the safety standard of two major industries. from a single copper- smooth, easily fabri 
plated steel strip, met cated, It's remarkably 


Bundy engineers will design your tubing part, or work with you on its allurgically bonded resistant to vibration 
" through 360° of wall fatigue; has unusually 


development. When we fabricate your parts, you can count on careful pack- contact for amazing highburstingstrength 
aging, on-time delivery. Bring your tubing problem to Bundy. Contact ustoday! strength, versatility Sizes up to %” O.D 


There's no real substitute for Bundyweld Tubing 


BUNDY TUBING COMPANY 


DETROIT 14, MICHIGAN 


WORLD'S LARGEST PROF R« SMA DIAMETER TUBING, AFFILIATED PLANTS IN AUSTRALIA, BRAZIL, ENG 
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PLUS 
protection 
against 
overload 





Maxitorg 


overload release clutches 


Designers and builders have found MAXITORQ Overload Release Clutches 
the ideal way to provide dependable protection against overload conditions. 


Unlike such devices as shear pins, the MAXITORQ Overload Release Clutch 
requires no dis-assembly or replacement after functioning. Once the cause of 
overload is removed or corrected, the machine may be re-started at once. 
Furthermore, MAXITORQ Overload Release Clutches may be adjusted for 
pre-determined overload protection. 


In addition, users enjoy the proved advantages of the MAXITORQ Floating 
Disc Clutch . .. smooth, positive engagement and release . . . “floating’’ neutral 
with no drag or heating... easy manual adjustmert. 


We will be glad to give you the benefit of our long and successful experience 
in clutch and brake design; the overload release clutches are only one of many 
advanced MAXITORQ developments in both manual and electrically operated 
applications. Ask for literature, or outline your problem ... write Dept. PE-4 


THE CARLYLE JOHNSON MACHINE CO. 


Manchester, Connecticut 


2c3§8 


New Parts and Materials continued 


Average 4-in. dia inspection mark requires 
1 to 2 amp; marks of 14 to 24 in and 
larger draw up to 15 amp. Lectroetch 
Co, 14925 Elderwood Ave, East Cleveland 
12, Ohio. 


Circle 13, Reader Service Card 


Pushbutton actuator .. . 


achieves uniform panel-front appearance 
} 
, 


ule using all types of basic switches for 


trical requirements Includes 


\ iried elec 
4 and l-in. button sizes in red, green or 
black plastic. Buttons operate in anodized 
aluminum bushings. Both button sizes fit 
panels from 0.060 to 0.312 in. thick 
Switch mounting holes, adjustable in three 
steps, allow user to position basic switches 
on actuators for best button travel. Micro 
Switch, Freeport, Ill. 

Circle 14, Reader Service Card 


Continuous cast bronze . . . 
illoys are said to be high-strength and hav 
excellent wear resistance and high hard 
ness. As-cast properties can be increased 
by heat treatment Castings are age 
hardenable. Composition, pivoted around 
5% tin, 5% nickel level, is said to be 
niform and to have a uniformly dense 

grain structure Castings are wy mm. away 
from finished part dimensions. Available 
in rods, tubes and special shapes in any 
length up to 20 ft and in diameters from 
to 94 in. Five nominal compositions 
are offered with as-cast tensile strength 
ranging from 25,000 to 50,000 psi. Yield 
strength ranges from 18,000 to 22,000 psi 
Compared with free-cutting brass, three 
of compositions are equal in machinability 
others are about 4 and 4 as machinable 
I'ypical applications are in gears, bearings, 
valve stems and seats, pump parts and 
structural part Continuous Cast Prod 
ucts, American Smelting & Refining Co, 

120 Broadway, New York 5. 

Circle 15, Reader Service Card 


6-way selector valve . . . 
is solenoid operated and combines func 
tions of two separate valves Originally 


developed to control landing gear and land 


(Continued on page 96) 
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ACTIONATOR* heavy-duty electric 
motors operate slip stem valves 


Use the powerful new ACTIONATOR indus- 
trial type motors to operate vertical acting 
stem valves having lifts of '4 inch through 
1!4 inches. Double-ended shaft can also 
simultaneously operate butterfly valves, 
and 


through suitable linkages. 


rotary stem valves other devices 


ACTIONATOR motors are available with a 

variety of speeds, from 7.4 to 120 seconds 

full-stroke operation. The high speed per- 

mits use with pulse-type controllers such 

as those used in radiant tube firing. Torque 
ratings range to 200 
inch/Ibs. 


Other features include 
built-in linkage and 
strain relief, mounting 
yoke, and enclosed termi- 


Choose valve bodies to work 
with ACTIONATOR motors from 
Honeywell's complete line of 
single-seated, double-seated 
and three-way types. 


nals with gasketed housing to meet JIC 
specifications. 

Models are available with two-position, 
floating and proportional control. Optional 
models can include either one or two cam 
operated, internally mounted switches for 
a variety of dual switching purposes. The 
is self-supporting and 
requires no auxiliary bracket 
Other ACTIONATOR motors are available 
shaft 
dampers, louvers, or other final control 


compact assembly 
mounting 
for use with valves, 


rotary type 


elements. 


Get complete details from your nearby 
Honeywell field engineer. Call him today 
.. . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa 


Honeywell 


iH Tint we Coutiol 
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function 


Z 
3 


4 A230 oT ole 
4 x abet Ae, o$", 
14 Fh Re tA ctali 8 


a: 


for axial assembly 


for taking up end-play 





axial assembly 


radial assembly 





nomenclature 


basic 


inverted 


bowed 


beveled 


prong- 
lock® 


bowed 
e-ring 








series no. 


5000 


5100 


5008 


5108 


5001 


5101 


5002 


5102 


5139 


5131 





application 


internal for 


Housing Bores 


External 
for Shafts 


Internal for 
housing Bores 


External 
for Shafts 


Internal for 
Housing Bores 


External 
for Shafts 


Internal for 
Housing Bores 


External 
for Shafts 


External 
for Shafts 


External 
for Shafts 





in. 
range 


250-10.0 


125-10.0 


.750-4.0 


.500-4.0 


.250-1.456 


.188-1.438 


1.0-10.0 


1.0-10.0 


094-.438 


-110-1.375 





mm. 





function 


6.4-253.8 


3.2-253.8 





for radial assembly 


19.0-101.5 





12.7-101.5 


6.4-37.Q 





4.8-36.5 


25.4-253.8 





25.4-253.8 








2.4-11.1 


self-locking types 





2.8-35.0 





nomenclature 


® 


crescent 


e-ring 


reinforced 
e-ring 


interlocking 


circular self-locking 


triangular 
self-locking 


triangular 
nut 


grip-ring 





-Y 








? 











series no. 


5103 


5133 


5144 


5107 


5005 


5115 


5105 


5305 


5300 


5555 





application 


External 
for Shafts 


External 
for Shafts 


External 
for Shafts 


External 
for Shafts 


internal for 
Housing Bores 


External 
for Shafts 


External 
for Shafts 


External 
for Shafts 


with 
Threaded Screw 


External 
for Shafts 





in. 
range 


125-2.0 


040-1.375 


094 - .438 


.469-3.375 


312-2.0 


094-1.0 


094-1.0 


062-.437 


.077-.755 





mm. 


3.2-51.0 


1.0-35.0 


2.4-11.1 


11.9-85.7 


7.9-50.8 


2.4-25.4 


1.55-11.1 


























2.4-25.4 














GENERAL DESIGN PRINCIPLE: 
Tapered construction permits rings to 
maintain constant circularity and 
groove pressure 


Series 5000 and 5100: Basic types for 
axial installation. Rings provide opti 
mum groove strength 

Series 5008 and 5108: Best clear 
ances. Accommodate parts having 
large corner radii or chamfers. 


Series 5103: Best clearances. Secure 
against moderate ‘impact, vibration. 
Series 5133: Provides high coupling 
shoulders; accommodates wide groove 
tolerances. Easy servicing. 

Series 5144: Reinforced E-ring. Five 
times more gripping strength, 50% 


/ 


Waldes Truarc Retaining Rings 


higher RPM limits than standard 
E-rings. 

Series 5107: High impact resistance; 
high coupling shoulders. Accommo 
dates extremely high rotation and rela 
tive parts rotation. 


Series 5001 and 5101: Resilient end 
play take-up. Accommodate wide toler- 
ances. Recommended for pre-loading 
bearings. 

Series 5002 and 5102: Rigidly locked 
end-play take-up. Recommended for 
locking one race of parallel bearing 
assemblies. 

Series 5139: Rigidly locked into posi- 
tion by protruding locking tabs. Pro- 
vides high resilient end-play take-up 
with sliding tabs for uniform flexure. 


Cannot be forced from groove without 
destroying ring. Accommodates rela 
tive parts rotation. Equally effective 
with round, square, rectangular or hex 
shafts 

Series 5131: Provides high take-up 
Recommended where clearances are a 
major problem 


Series 5005, 5115, 5105 and 5305: 
Prongs dig into shaft, locking rings 
against movement in one direction. 


Series 5300: Spring tension locks parts 
assembled with threaded screws. 


Series 5555: Self-locking against move- 
ment in either direction by spring ten- 
sion. Since no groove is required, ring 
is adjustable to any position on shaft. 


©1958 Waldes Kohinoor, Inc 


WALDES 


are modern fasteners that 
solve a wide variety of design 
and production problems. 
Send for your new 24-page 
Catalog RR 10-58. 


TRUARC 


RETAINING RINGS 


Walides Kohinoor iInc., Long Island City 1, N. Y. 








9.4 
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up to 50% LESS SPACE needed 


for revolutionary new Bu drive 


Present V-belt drive (line drawing) 
compared with new, compact Gates 
Super HC Drive of same hp capacity 





COMPARE: Left, typical drive 
with present V-belts. Right—drive 
of same hp capacity with Gates new 
Super HC V-Belts . . . uses fewer 
i} belts, smaller sheaves and shorter 
Tit nee ae center distance. NEW, COMPACT GATES SUPER HC DRIVE 


Reduces drive cost 
as much as 20% 


A major advance in the field of power transmis- 
sion, the fully proved Gates Super HC V-Belt, makes 
possible the lowest-cost, lightest-weight, most compact 
multiple V-belt drive that can be put on any machine! 

The cost of a new Gates Super HC V-Belt Drive is 
as much as 20% less than present V-belt drives of the 








Exclusive cross-section design: The precisely same hp capacity. 
engineered arched top, concave sidewalls (U. S. For detailed information on the Super HC Drive, 


Pat. 1813698) and special tensile construction , mal eiiniend denies Mies: Midas » at Canim — 
insure full pulling power and longer belt life. contact your ne arby Gates distributor or Gates Office 

for new booklet, “The Modern Way to Design Multiple 
V-Belt Drives.” 


The Gates Rubber Company, benver, colorado 


Fis Gates Rubber of Canada Ltd., Brantford, Ontario 


World's Largest Maker of V-Belts 


Gates Super HC V-Belt Drives 
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economy...S ies 


in volume production 
of complex parts... 


The photograph shows a bearing support plate for a new line of power tools 
manufactured and marketed by a large and very capable organization. 


The complex nature of the part is apparent at a glance and the cost of 
machining such a part is evident to the eye of engineer and designer. 


It is on parts of this nature that powder metallurgy offers its greatest ad- 
vantages and its greatest opportunities for the future. 


Such parts require most careful designing of the tooling from which they 
are produced, plus painstaking and tedious effort until the part can finally 
be produced in volume. 


A manufacturer with such requirements naturally turns to Bunting where 
the necessary persistence until success is achieved is one of the Company's 
recognized characteristics. 


For the unusual, as well as the usual, in bearings, bushings, bars and special 
parts of cast bronze or sintered metals, see Bunting first. 


BUNTING SALES ENGINEERS in the field and a fully staffed 
Product Engineering Department are at your command without 
cost or obligation for research or aiding in specification of bear- 
ings or parts made of cast bronze or sintered metals for special 
or unusual applications. 

3h Ot Wie fOr YOu COPY OF 
Bunting’s “Engineering Handbook on Powder Metallurgy” and 


Catalog No. 58 listing 2227 sizes of completely finished cast bronze 
and sintered oil-filled bronze bearings available from stock. 


The Bunting Brass and Bronze Company 
Toledo |, Ohio EVergreen 2-345] 


® 
Branches in Principal Cities 


BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF 
CAST BRONZE OR SINTERED METALS 
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New Parts and Materials continued 


ing gear doors in 3000-psi, 
hydraulic system. Unit achieves additional 
porting and positions over other 4-way 
valves with two solenoid pilot valves. Com 
bining of two valves into one package elim 
inates two solenoids and two hydrauli 
line connections, reducing weight and in 
reasing system reliability Hydra-Power 
Corp, Pine Court, New Rochelle, NY. 
Circle 16, Reader Service Card 


Shock-resistant control 
of temperature is designed for multistag 
ooling or heating, eq ipped with two t 
five switches, which may be independently 

at any point on scale. Any 
ombination of up to four functions to 
yperate in sequence on rise or fall of tem 
perature may be set. Originally devel 
for refrigerated trucks, control operates 
through action of expanding mercury, 
thereby minimizing shock and vibration 
hazards. Another control is identical, ex 
ept for addition of separate auxiliary 
switch operated by temperature set knol 
which may be preset to open if knob is 
turned below a predetermined setting of 
mtrol knob. It would prevent operation 
f heating stages if setting is made below 
wredetermined setting When installin 
ither control, line voltage and rated load 
hould be checked and medium being 
sensed should circulate freely around mer 
ury bulb. Partlow Corp, New Hartford, 
NY. 

Circle 17, Reader Serice Card 


Holding valve .. . 

locks cylinder and opens with pilot pressure 
issist of about 20% of difference between 
load-induced pressure and valve setting 
Uses little or no power when a load is be 
ing elevated and very nominal powel 
when it is being lowered. Valve may 
used to lock cylinder or motor when 
motion is desired; prevent load from 
ning ahead of oil supply when load is | 
moved; reneve excessive pressure £ 
ated in cylinder by load and in case of 
power failure permit load to be lowered 
manually Single models with external 
pilot, port, for use with single-acting cyl 
inder or for mounting at both ends of 
double-acting cylinder are available with 


(Continued on page 100) 
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Se rie ] 12 
yValtlel MNP a. 


Designed for a wide range of low-cost OEM and plant applications 


Extremely compact in design and low in 
cost, the new Watts Air Pressure Regulator 
meets a wide range of applications where 
larger, more expensive regulators have been 
used. 

This new 4-way regulator is ruggedly 
constructed. Excellent flow capacity. 
Dependable. Ideal as an OEM component 
in competitively priced equipment such as 


air compressors and paint spray rigs, as 
well as in other applications where air 
remain constant for maxi- 
mum operating efficiency. 

Constructed of die-cast zinc, with inter- 
nal parts of brass. Diaphragm and disc of 
oil-resistant Buna-N. Available in 14” size 
only. Write for data sheet and complete 
information. 


pressure must 


Series 113 is identical except for self-relieving feature which 


prevents pressure build-up in the reduced pressure system, and 
permits downward pressure adjustment without bleeding the line. 


Series 15, 16 
SMALL 
PRECISION TYPE 


WATTS REGULATOR COMPANY industrial Divisi 


Series 115, 116 
PRECISION 


Series 18, 19 
HIGH CAPACITY 
PRESSURE TYPE TYPE 


2 Embankment Road, Lawrence, Mass. 











Special Fasteners 


Bethlehem makes the widest variety. Those you see here are just a 
small sample of the steel specialties we can produce. And our fas- 
teners engineers will help you design products, whether they are 
headed, threaded, slotted or pointed. Try us. Our Lebanon, Pa., 
plant is geared to turn out your order fast. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On tha Pacific Coast Bethlehem products ore sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation THUEH 
BETHETHEM 


BETHLEHEM STEEL Hive 
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How to choose a 


LUBRICATION SYSTEM 


that provides constant, uniform lubrication 


at 
savings 














Oil-Mist for high speed 
anti-friction type 
o>) moi bearings. 
~ 
C ’) 


Ao yy, 
v 4 
AF 
MAIL COUPON for 
Oil-Mist demonstration 
and information 


ALEMITE 
EWART-WARNER 


CORPORATION 
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One Of Three Ways: 


Condensed Oil 


for plain bearings, 


Oil Spray for 

low speed anti- 

friction and open and “ slides, ways, vees, coms, 
enclosed gears and rollers. 


Alemite, Division of Stewart-Warner, Dept. AA-49 

1850 Diversey Parkway, Chicago 14, Illinois 

|_] Please send me a free copy of your Oil-Mist catalog 
[_] Please have your Alemite Lubrication Representative arrange a 
no-obligation demonstration 

Name 

Company 

Address 

City Zone State 
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Advanced Motor 
Designs 


that meet the demands of 
the most exacting requirements 


rly half a century of design and 

nufactur ng experience in the 

tor field enables G. i. to 
yo 


adv 
together 


anced er gineering 
with top 
juction know-how and lat 


nufacturing facilities assure 


' 


jality, dependability and ecc 


ny vecessary to the f 


success 
your products 
offers a Standard line 

e tohundreds of appli 


MODEL B, FOUR POLE, FOUR- 
COIL SHADED POLE MOTOR 


Designed for long life and dynami 
cally balanced for extremely quiet 
operation. Self aligning, self lubrica 
ting bronze bearings, baked, varnish 
impregnated windings, ample oil res 
located for easy lubricat 
smooth, quiet — field proven! 
SPECIFICATIONS 


seneral 


adaptat 


ervoir 


HP Locked Max. Free 
1500 Torque Torque § 
RPM in./oz. in./oz 


wr 
MODEL peed 
rpm *>* 
8-5-cw | ] | 
pscow |'/80) 35 | 11 | 1735 
8-8-CW 
B-8-CCW 
8-10-CW 
8-10-CCW 
8-12-CW , 20 
| B-12-CCW & 


1/50 4 1750 


] 7 18 1750 | 3.1 


1760 | 3.4 


Write today for catalog 
sheet and quantity-price 
quotations 


DEPARTMENT GK e 


100 


ELYRIA, OHIO 
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New Parts and Materials continued 


dry seal 


uunting on 


; 
6 i 


NPTI 


vlinder heads 


ports or for gasket 
Double mod 
with internal pilots are also offered 
Sarasota 
Precision Products Inc, 1314 N Lime Ave, 
Sarasota, Fla. 


Both units for 3000-psi service 


Circle 18, Reader Service Card 


Directional control valve . 
for use where pilot or signal pressures are 


low. Diaphragm valve can be actuated by 


pressures of 5-psi min on double-diaphragm 


types and 10-psi min on standard spring 


] 


return models Small-capacity control 


valve is required to operate diaphragm 
used is less 


Available 


manifold 


valve and actual air volume 
than 4 cu in per 


with sideport 


actuation 
bodies ww =fOr 
from 4 
4- and 5-way types 


mounting and in sizes 
1 in. NPT in 2.-, 3-, 
ind for pressure from partial vacuum to 
All valves have threaded port 
ind flow direction is marked. Versa Prod 
ucts Co Inc, 249 Scholes St, Brooklyn 6, 
NY. 


through 


500 psig 


Circle 19, Reader Service Card 


Four-way toggle switch . . . 


Said te 


multicircuit 


mounts in less than 2% sq in com 


bine advantages of contro] 


single-hole panel mounting and toggle a 
Assembly 


tuator with subminiature size 


omprises eight switches secured in a 
bracket mounting with 4-way toggle mech 
48-32 threaded bushing permits 
ingle-hole 


thick 


sition and spring-returned from four pos 


mounting in panels to 4 in 


Toggle is maintained in center po 


(Continued on page 101) 


From start to 
finish— 
fastening problem 
solutions 


If you have a fastener problem in 
designing that new bridge, elec- 
tronic computer or whatever your 
project, consider first this one big 
point. The fastener for your ap- 
plication may have already been 
produced. Think what a savings 
that would mean in both time and 
cost. Contact your Pittsburgh 
Screw & Bolt representative—he 
can tell you which of our unlim- 
ited supply of standard fasteners 
can best solve your problem. It 
will pay off for you. 


VMA 6475 


PITTSBURGH SCREW AND BOLT 
CORPORATION ...0000°. 


Divisions 
Gary Screw and Bolt — Chicago. ! 
Southington Hardware — Soutningte 


Amencan Equipment—Norristown, Pa 


America’s Most Complete Line of Industrial Fasteners 
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New Parts and Materials continued 


sible operating positions, each of which 
actuates two SPDT switches. Basic 
switch is rated 2.5 amp at 30 v de, induc- 
tive; 5 amp at 30 v de, resistive; 5 amp at 
125 or 250 v ac Unimax Switch Div, 
W L Maxson Corp, Ives Rd, W alling- 
ford, Conn. 

Circle 20, Reader Service Card 


Synthetic hydraulic fluid . . . 
is said to be fire-resistant and to have 
lubricating properties eq ial to those of 
premium oils Compound, based on 
halogenated hydrocarbons, is said to have 
high resistance to compression and sta- 
bility. For systems now using all-synthetic 
fluids. Can be used in present petroleum 
fluid systems with a min of equipment 
conversion. Said to be compatible with 
other commercially available hydraulic 
fluids of all-synthetic type. Available com 
mercially at tankcar price of $2.85 per 
gal. Monsanto Chemical Co, Organic 
Chemicals Div, St. Louis 24. 

Circle 21, Reader Service Card 


Precision gearbox . . . 
provides choice of gear reductions from 
1:1 to 3125:1 May be assembled in 
various gearing configurations from stocked 
shafts, gears, antibacklash gears, and slip 
clutches. Standard shafts provide exten 
sions on both sides and at intermediate 
gear passes. Made of anodized aluminum 
allow and stainless steel, it meets require 
ments of MIL-E-54 Measures 2.875 
in. dia x 1.090 in. long. Gears are AGMA 
Precision | or better, bal) bearings are 
ABEC 7 double shielded. Zero backlash 
is available in all ratios. Precision Mech- 
anisms Corp, 577 Newbridge Ave, East 
Meadow, NY. 

Circle 22, Reader Service Card 


Square-end air cylinders . . . 


of double-acting typ 


pe for holding, position 


| 

ing, moving work or making fatiguing mo 

tions automatic are available in five sizes 

up to 4-in. bor Designed for ait pressure 
oan 


to 250 psi or hydraulic pressure to 750 


psi. Each size is obtainable with or with 
out adjustable cushion. Bolt, flush, leg, 
base or side flush mountings are offered 
Square-end design and _ interchangeable 


(Continued on page 104) 
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Send for your free copy of our new 20-page Facilities Report 


REQUIRED 
PRECISION... 


} MRA i 


and got it from 
CONSOLIDATED 


This 12” x 15” phenolic “Memory Frame” for IBM 
was plunger molded in one piece with 440 wire ter- 
minal inserts. Later, strung with copper wire con- 
taining a series of 8,000 ferrite magnetic cores, these 
frames are stacked one atop the other and wired 
together in conjunction with other components to 
give IBM’s 705 Data Processing System a “memory” 
capacity of 40,000 characters. 

Dimensionally stable frames that would withstand 
dip soldering at extra high temperatures were a 
necessity. They could not bow or crack, nor could 
there be more than minimum after-shrinkage or ex- 
pansion once assembly was completed. 


For more than 80 years 
we have been filling exact- 
ing plastics orders for the 
nation’s blue chip com- 
panies. Before you discard 
any design you feel can’t 
be molded in a plastic, call 
Consolidated. 


So CONSOLIDATED 
Your Blueprint 


in Plastics” 
Since 1874 


MOLDED 
PRODUCTS 
CORPORATION 


344 Cherry St., Scranton 2, Penna 
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News about COATINGS FOR METALS 


from Metal & Thermit Corporation 





Thicker chromium plate 
increases corrosion protection 


Thicker chromium in general, and Unichrome 
skHs and Crack-Free deposits especially, are 
doing more to increase protection against cor- 
rosion than any other change in decorative chromi- 
um plating in the past 25 years. Latest research 
demonstrates this. 


As far back as 1928, it was shown that ordinary 
chromium plate soon reaches a critical thickness. 
(See graph A.) At a thickness of approximately 
.020 mils, the chromium cracks microscopically. 
Through these openings, corrosives can reach the 





ASTM RATING ASTM RATING 
Wr 0; 


rT 9} BRIGHT CRACK FREE 
s+ CRACKING STARTS 1m 5) nom 
ORDINARY SOLUTION 
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Graph A. Effect of increasing thickness of ordinary chromium on salt 
spray resistance from Baker & Pinner data, SAE 1928. Graph B 
Crack-Free Chromium ASTM corrosion rat ngs based on accelerated 
acetic acid salt spray tests 


undercoatings, and ultimately attack the base 
metal, ruining the appearance and function of the 
plated part. 


Note, however, that before cracking commences, 
corrosion resistance does build up as the number 
of pores in the plate are reduced by the thicker 
deposit. Depending on undercoats, the effect of 
cracking can be modified. 


DUCTILE CHROMIUM DOESN'T CRACK 
But see what happens in the case of Unichrome 
Bright Crack-Free Chromium. (Graph B.) An 
innovation in plating, it plates as thick as desired 
for practical purposes — entirely without cracks 
— and, as thickness increases, corrosion-admitting 
pores are eliminated. Protection keeps rising. 
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BETTER PROTECTION IN RECESSES 
In the past, corrosion usually appeared in recessed 
areas of parts where little or no chromium could 
be plated to protect the base metal. This problem, 
too, is solved by Unichrome Bright Crack-Free 
Chromium which gives much better coverage and 
throwing power than previous processes. 


Low COST 

The corrosion protection of decorative chromium 
can be improved several ways. Unichrome Crack- 
Free Chromium can be used alone or in combina- 
tion with other fast plating srus chromium 
processes. Combination of chromium deposits, im- 
possible from a practical standpoint for 25 years, 
is now done commercially with srus and Crack- 
Free Chromium, thereby eliminating need for 
new, larger tanks and saving thousands of equip- 
ment dollars. 


= s~ 


> ie 


Effect of thicknes 
).4 mil Nickel or 
hromiun right 45 


RACK-FREE Chromium over thin undercoatings 
after 48 hours CASS test. Left—0.015 mil 
mil Chromium 


A technical paper, “Thicker Decorative Chromi- 
um for Better Corrosion Resistance” gives more 
details. Write for your copy. METAL & THERMIT 
Corporation, Rahway, New Jersey. 


METAL & THERMIT 


CORPORATION 
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CLARE Lowers Prices 


on all 
Mercury-wetted 
contact relays 


Reductions range from 


7'h% to 10% 


When prices for just about everything are 
continuing to rise, and all thinking men are 
concerned over the danger of inflation, it is 
important news when a manufacturer makes 
a significant price reduction. 


Increased production resulting from the 
wide acceptance of Clare Mercury-Wetted 
Contact Relays, together with improvements 
in skill and in manufacturing equipment and 
methods, make it possible for Clare to reduce 
prices for these superior relays in spite of 
rising labor and material costs. 


A price reduction ranging from 74% to10% 
will be applied to all orders placed after 
March 31, 1959, for Clare Mercury-Wetted 
Contact Relays—Types HG, HGP and HGS. 
The reduction will also affect multi-element 
relays such as HG2, HG3, HG4, etc. 


These lower prices for relays whose life is 
measured in billions of maintenance-free opera- 
tions will be exciting news to all designers of 
continuous-duty, high-speed switching 
devices and systems. 


Write or Wire: C. P. Clare & Co., 3101 Pratt Bivd., 
Chicago 45, Illinois. In Canada: C. P. Clare 
Canada Ltd., 2700 Jane Street, Toronto 15. Cable 
Address: CLARELAY. 


CLARE RELAYS 


FIRST in the industrial field 





SMALL 
DIAMETER 
BELLOWS 


FLEXIBLE 
COUPLINGS 


MINIATURIZE 


WITH 
Kobertshaw 


Looking for new ways to save space and weight 
in instruments, aircraft, missiles and other equipment? 
Investigate these two miniature products by Robertshaw: 


Small Diameter Metallic Bellows, 
only 4" and 54" O.D., provide 
exceptional strength, precision 
and sensitivity to temperature 
and pressure changes. Hydrau- 
lically formed without seams to 
your strictest specifications in 
a wide range of bellows metals, 


physical properties and perform- 


ance characteristics. Available 
in unlimited quantities. 


WRITE FOR BULLETIN A-104. 


Small Diameter Flexible Couplings, 


available from stock, in several 
metals and sizes as small as 
156’ O.D.... smaller diameters 
custom-engineered on request. 
Eliminate back-lash, maintain 
uniform angular velocity, re- 
duce bearing wear and friction 
in a variety of applications. 
Stock couplings accommodate 
shaft sizes 44"’ to 4"’ diameter. 


WRITE FOR DATA SHEET A-804. 


4 RKobertshaw-Fultow 


CONTROLS COMPANY 


Mr Contrals 


BRIDGEPORT THERMOSTAT DIVISION ° Milford, Conn. 
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New Parts and Materials continued 


mounting plates permit mounting in par- 
allel or 90° position relative to ports. Cart- 
ridge bronze bearing has self-adjusting U- 
cup piston rod seal. Ground, hard, chrome- 
plated piston rods offer min yield strength 
of 125,000 psi. Cylinders meet and ex- 
ceed JIC standards. A Schrader’s Son, 
Div of Scovill Mfg Co, 470 Vanderbilt 
Ave, Brooklyn, NY. 

Circle 23, Reader Service Card 


Mercury pushbutton . . . 
stations for hazardous and corrosive atmos- 
pheres and general-purpose uses said to be 
virtually explosionproof. Heavy-duty, sealed 
contactors are offered in variety of cast 
housings. Pushbutton operators are located 
under hinged, cast spring access door 
Safety switches are rated 20 amp. Tiger- 
man Engineering Co, 4332 N Western 
Ave, Chicago 18. 

Circle 24, Reader Service Card 


Shaft-mounted drive . . . 
for mechanical variable-speed applications 
where space limitations dictate that out 
put shaft be at right angles to transmis 
sion Shaft-mounting eliminates al] in- 
termediate transmission elements In 
drip-proof or totally enclosed constructions 
+ to 3-hp units feature speeds from 36 
to 5.2 rpm and speed variations from 2:1 
to 10:1. Electrical and mechanical modi 
fications are available Sterling Electric 
Motors Inc, 5401 Telegraph Rd, Los 
Angeles 22. 

Circle 25, Reader Service Card 


Size 0 to 4 controllers . . . 

offer standardized parts in all sizes. Line 
is based on building block modification 
kits. Glass-filled, molded contact block 
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Light as a128-Passenger Feather 


Because it makes practical use of the 
remarkable strength-weight ratio of the aus- 
tenitic stainless steels, this all-stainless steel 
railroad passenger car weighs 25 tons less 
than other so-called modern equipment. 


It is an important contribution to railroad 
operating economy and efficiency because 
its stainless steel structure guarantees mil- 
lions of miles of service between overhauls 
—its gleaming exterior requires no paint. 


Designed and built by The Budd Company, 
it is considered one of the greatest engineer- 
ing achievements of the century—made pos- 
sible only by that brawny beauty stainless 
steel. 


In your product engineering when weight is 
a problem and strength a necessity the 
answer can be found in stainless steel’s 
unique combination of strength, durability 
and beauty. 


J&L leads the industry in melt shop standards 
for stainless steel—the point where quality starts, 


and engineering achievement begins. 


a Plants and Service Centers: 


Los Angeles + Kenilworth (N. J.) + Youngstown « Louisville (Ohio) + Indianapolis + Detroit 


STAINLESS 


SHEET + STRIP + BAR+ WIRE 


Jones & Laughlin Steel Corporation + STAINLESS and STRIP DIVISION «+ Box 4606, Detroit 34 
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...ask Arwood 

about 
investment 

casting 


When you can't simplify the part any more without sacrificing 
function... 
When the production people tell you it will be too costly to 
machine... 


When you think you could cut production costs by making several 
parts as a single piece... 
When function calls for a tricky shape but the intended service 
makes you specify, a hard, strong, tough-to-work alloy... 
When any or all of these design problems are keeping you awake 
nights...then is the time to consider making the part an Arwood 
precision investment casting. 
Here's why... 
Investment casting by Arwood lets you stop worrying about how 
to make the part. You can design for function and end use... 
Arwood will give you the shape you need, in the quantities you 
need, from a few hundred to many thousands. Arwood casts all 
the ferrous and non-ferrous metals and alloys, from aluminum and 
magnesium right through to stainless steel and cobalt- and nickel- 
base superalloys. 
Write today for your free copy of the new 44-page 
Arwood “Practical Guide to Investment Casting”. It 
provides all the information you need to evaluate the 
technique and use it to help solve your design problems. 
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Wherever your customers 
buy MACOMA... 


Its performance and name 


are the same around the world 


Shell Macoma Oils are available world-wide . . . assurance that 
Other Outstanding your customers abroad will get the same performance from your 
Shell Industrial Lubricants equipment that your domestic customers rely upon. 

Macoma® Oils are premium quality, fortified extreme pressure 
industrial gear oils. They provide superior high-load-carrying 
capacity and are particularly effective where overloading, severe 
shock-loading or general heavy-duty conditions exist. 


Shell Tellus Oils—for hydraulic systems 
Shell Alvania Grease—multi-purpose in- 
dustrial grease 


Shell Turbo Oils—for utility, industrial ‘ ince " 
and marine turbines , Macoma Oils have these added built-in benefits: excellent 


Shell Rimule Oils—for heavy-duty diesel resistance to oxidation, great adhesiveness, rapid separation from 
engines water. They are non-corrosive, non-foaming and have high 

Shell Talona R Oil 40—anti-wear crank- stability in storage. 

case oil for diesel locomotives For more information, write Shell Oil Company, 50 West 50th 
Shell Dromus Oils—soluble cutting oils for Street, New York 20, New York, or 100 Bush Street, San 
high-production metalworking Francisco 6, California. In Canada: Shell Oil Company of 

Shell Voluta Oils—for high-speed quench- Canada, Limited, 505 University Avenue, Toronto 2, Ontario. 
ing with maximum stability 


SHELL MACOMA OIL 


the extreme pressure industrial gear lubricant 
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New Parts and Materials continued 


How 


FELT 


BY FELTERS 
Can Improve Product 


SEALING and 














DuFelt is a laminated 
combination of Felters' felt 
and Hycar; and is recom- 
mended for sealing of lighter 
oils when no head exists. Seals 
and lubricates at the same 
time; and offers improvements 
over other materials. 


Felt is an ideal wicking 
and lubricating material which 
can be designed into special 
assemblies like this distribu- 
tor cam shown here. Lubrica- 
tion is constant, wear reduced, 
and felt can be shaped to 
cover all required areas. 


Lifetime bearing lubrica- 
tion is now possible by selec- 
tion of correct SAE grade, and 
designing into sealed bearing. 
Felt filters out contamination 
and works as combined reser- 
voir and wick, directing oil 
flow to required areas. 


Mechanical felt seals per- 
mit a close seal without undue 
pressure. Felt can be water- 
proofed and provides supe- 
rior grease and oil retaining 
and dust, dirt and grit ex- 


clusion, 


To help you get the most out 
of FELT, send for the Felters’ 
Design Book. Write, today. 


is said to offer high resistance to arcing 
and mechanical shock damage. Molding 
material is practically impervious to mois- 
ture and fungus. Silver-cadmium oxide 
contacts minimize erosion and can be in- 
spected by removing starter cover and two 
screws. Contacts can be replaced with- 
out removing any wires. Standard equip- 
ment includes molded epoxy magnet coils 
in 110/220 or 220/440 v sizes. Con- 
version from one voltage to another is 
facilitated by clip arrangement or by wire 
connections to magnet coil terminal block 
Overload relays are 100% trip-free. Field 
modification is a major consideration in 
new design. Building block construction 
permits addition of such features as three- 
phase overload protection by addition of 
overload relay kit. Delivery for standard 
units varies from stock to 4 wk; for special 
starters, stock to 8 wk Allis-Chalmers 
Mfg Co, Milwaukee 1. 

Circle 26, Reader Service Card 


Light-box .. . 

fits in desk drawer, yet is large enough to 
illuminate standard 84 x 11-in. drawings, 
graphs, charts or maps. Plexiglas cover- 
plate diffuses light. High-intensity fluor- 
scent tube provides illumination Two 
pring clips hold sheets in place Four 
idjustable legs facilitate flush mounting 
in drawer and permit tilting on desk top. 
Weighs 7 lb. Instruments for Research 
and Industry, 108 Franklin Ave, Chelten- 
ham, Penna. 


med Nes ae 
Ask for FELT from — ’ ie Circle 27, Reader Service Card 


The F E LT E R Ss Co. | Adhesive tester . . . 


259 SOUTH STREET predicts production performance of water 
BOSTON 11, MASSACHUSETTS | and solvent-based adhesives and rewet- 


table adhesives by subjecting them to pro- 
Pioneer Producers of Felt and Synthetic Non-Woven Fabrics (Continued ca page 109) 


re 9-18 
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New Parts and Materials continued 


=~ 


duction-use conditions. Works on prin 
ciple of bonding two adherent surfaces by 
an adhesive and measuring strength of 
bond by resistance to shear or peel forces 
on curved or flat surface Variables of 
bonding pressure, adhesive film thickness, 
open time and closed time are all con 
trolled. ‘Tests can be conducted for a 
varicty of bonding operations. Thwing- 
Albert Instrument Co, Penn St & Pulaski 
Ave, Philadelphia 44. 

Circle 28, Reader Service Card 


Chalkboard drafting 


machine .. . 
measures and plots lines, angles and curves 
directly on chalkboard Machine glides 
horizontally and_ vertically Numbered 
grid graduations are engine-divided every 
10 in. along both horizontal and vertical 
beams, providing dimensional grid refer- 
ence patter 360° protractor provides 
ill angles, automatic 
ops, ballbearing indexing 
baseline setting. Compass point 
holder is at end of graduated 
rafter installs directly on wall 


al iikboard. Universal Drafting Ma 


chine Corp, 7960 Lorain Ave, Cleveland 2. 
Circle 29, Reader Service Card 


Oscillographic-data reader... 
enables operator to read entire time his- 
tory without readjusting overlay reader. 
This is said to reduce error due to over- 
lay misalignment and zero shift. Data 
reader is reproduced on 4-in. glass photo 
graphic plate. Said to be dimensionally 
stable and to hold record firmly while it 
is being read. Scale can be read accurately 
to 0.01 in. Price is $35 per plate, FOB 
Lancaster. Electro-Kinetics Co, PO Box 
869, Lancaster, Calif. 

Circle 30, Reader Service Card 


completely 
redesigned 


REEVE S veri-speed MoTOR PULLEY 


Here is variable speed control in its most simplified form ... 
variable speed control with new economy. 

Disc assemblies have just three main parts: two smooth- 
face, cone-shaped discs; and the belt tension spring. There 
are no other wearing parts to give maintenance trouble. 
Compact disc assemblies available in nine sizes, 4 hp. 
through 15 hp., to fit both old and new NEMA motors. 

Separately mounted countershaft assemblies are available. 
For complete information on sizes and available controls, 
write for Bulletin 


Split section view of sliding disc shows how REEVES “close grooving” maintains 


film of lubricant between hub length of fixed disc and bore of sliding disc. 


One lubrication point services entire disc assembly. 


New precision bases Four compact sizes to accommodate old and 
new NEMA motors in ‘4 through 15 hp. Sturdy bases are specially manu- 


factured to assure positive, easy adjustment and accurate speed control. 


Base and motor slide rods manufactured for precision fit and true alignment. 


Fully-lubricated shifting screw and precision features provide easy shifting. 


REEVES PULLEY COMPANY 
division of RELIANCE -hititiieice 


Columbus, Indiana 
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LINEAR 


in low-compression-set 
Butyl... for sealing prob- 
lems involving the non- 
flammable phosphate 
esters. 


LINEAR . . . specialists 
in close tolerance mold- 
ing in all of today’s elas- 
tomers. 


Call on LINEAR for assist- 
ance with all your seal 
problems. 


PERFECTION IN RUBBER 


MITA 4 


LINEAR. Inc, STATE ROAD & LEVICK ST. PHILA 35 PA 
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CATALOGS 


and BULLETINS 


To obtain copies of literature described below, circle corresponding 
number on postcard inside back cover. For those catalogs and bulletins 
available only when requested on company letterhead, see page 116. 


HIGH-TEMPERATURE WIRE — Cata 
log, 64 pp. Contains 8 sections on speci 
fications and prices of high-temperature 
magnet wire, lead wire, cables, tubing 
and Teflon tape. Includes military speci 
fications, temperature ranges, wire and 
able constructions, colors and tests. Also 
technical bulletins and other information 
providing design criteria for high-tempera 
ture wiring. American Super lemperature 
Wires Inc, W Canal St, Winooski, Vt 


Circle 31, Reader Service Card 


SEALS FOR ROTATING SHAFTS 
Booklet, 12 pp. Discusses rotary seal prin 
iple, sealing problems and solutions, com 
ponents ind this manufacturer's engineer 
ing facilities. Illustrated by diagrams with 
olutions to problems offered on overlay 
Rotary Seal Div, Muskegon Piston Ring 
Co, Sparta, Mich 

Circle 32, Reader Service Card 


CAST STEEL VALVES—Catalog KSI-M 
20 pp. Specifications, ratings, dimension 
ind construction information on marin 
refinery and general industrial uss In 
ludes ordering information ,trim material 

ommended services and number index 
Kerotest Mfg Co, 2525 Liberty Ave, Pitt 
burgh 22 


Circle 33, Reader Service Card 


INTEGRAL FINNED TUBE—Catalog, 
24 pp Lists sizes, alloys, heat-transfer 
information, application data and weights 
for various types of integrally finned tube 
available for heat-transfer applications 
Wolverine Tube Div, Calumet & Hecla 
Inc, 17200 Southfield Rd, Allen Park, 
Mich 

Circle 34, Reader Service Card 


POLYVINYL ACETAL RESINS—Book 
let, 32 pp. Physical and chemical properties 
of polyvinyl butyral and polyvinyl formal 
are given, as well as their characteristics in 
actual applications. Includes tables, graphs 
Contains trade 
mark and source listing. Shawinigan Resins 
Corp, Springfield 1, Mass 

Circle 35, Reader Service Card 


and reaction diagrams 


COLD-ROLLED SPRING STEEL 
Booklet, 43 pp. Lists all standard sizes 
stocked 
version tables, standard gages, and hard 
ness conversion charts. Uddeholm Co of 
America, 155 E 44th St, New York 17 
Circle 36, Reader Service Card 


Includes tables of weight, con 


FLEXIBLE HOSE—Bulletins 83 and 84 
14 and 10 pp. Cover use of flexible hose 
uir handling and fume control 

Includes material specification ymstru 
tion and selection tables. Comprehensive 
picture story of applications. With prices 
Flexaust Co, 100 Park Ave, New York 17 


Circle 37, Reader Service Card 


SAFETY GRATING—Catalog 
pp Describes one-piece constru 
l and als¢ 


lla 


steel, aluminum and stainless ste 
projection welded grating. Shows insta 
tions, gives specs, load charts. Globe Cx 
4000 S Princeton Ave, Chicago 

Circle 38, Reader Service Card 


BEARING UNITS—Catalog BI 
16 pp. Construction details, dimen 
tables and listing of stock sizes on 1 
line of take-up units. With dimensiot 
diagram Browning Mfg Co, Mai 
Ky 

Circle 39, Reader Service Card 


ELECTROMECHANICAI EQUIP 

MENT—Bulletin 1300, I 

electric actuators, 28-v 40( 

vjacks, gearboxes and 

ment Specifications for eacl 

given together with general d 

yperating parameters Hoo\ 

( 2100 S Stoner Ave, Los Angeles 
Circle 40, Reader Service Card 


PRINTED CIRCUITS—Brochure, 16 pp 
Discusses relationship between various fac 
tors affecting cost and reliability How 
proper printed-circuit design may reduce 
cost and, at same time, increase reliability 
Arthur Ansley Mfg Co, New Hope, Penna 

Circle 41, Reader Service Card 
STOCK FASTENERS~—Product list, 8 pp 
Lists availability of all AN and MS parts, 
as well as commercial fasteners in tabular 
form. Covers stainless steel, Monel, sili 
on, bronze, brass and aluminum. Albany 
Products Co Inc, 351 Connecticut Ave 
South Norwalk, Conn 

Circle 42, Reader Service Card 


NONFERROUS ALLOYS—Bulletin 157, 
8 pp. Contains alloys chart showing com 


parative specifications hemical analyses 


and min physical properties of nonferrous 
alloys. Shows and describes a broad range 
of component parts and assemblies pro 
du ed by 


centrifugal method. Qualities, 


(Continued on page 113) 
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Whatever your application: 
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iadoon FORD DIESE LS « are designed 





to give you the dependability you need...the 
economy youre looking for ! 





Is your job demands dependable, economical 
power day after day, consider a Ford 220- or 330- 
Diesel installation. Basic Model x 

Simple in design and modern throughout, both 
Diesels offer heavy-duty 12-volt ignition systems 
for fast all-weather starting we« overhead-valve Bore and Stroke—Inches 3.94 x 4.52 3.90 x 4.52 
construction for higher engine compression, more 
power . . . and four-way fuel injectors for efficient Displacement—Cubic Inches 220 330 
combustion, greater operating economy. 


ENGINE SPECIFICATIONS 








Number of Cylinders Four 











Brake Dynamometer| 60 @ 2250 96 @ 2250 





Quality-built by the most modern production 
methods, these Diesels are also low in initial cost. 
And because prompt Ford service is available 
almost everywhere, Ford Diesel users can count on Torque 
a minimum amount of downtime. 


Horsepower ‘ 
P Continuous 48 @ 2250 77 @ 2250 





Dynamometer | 151#’ @ 1600] 236#’ @ 1600 





Continuous 121#’ @ 1600] 189#’ @ 1600 








For these reasons and more, a Ford Diesel can 
cut your operating costs . . . handle a greater work Compression Ratio 16 to 1 
load. Therefore, specify Ford Diesels for original 
installation or for engine replacements. Write for 
details today. 

















INDUSTRIAL ENGINES 


AND POWER UNITS 


INDUSTRIAL ENGINE DEPARTMENT e@ FORD Division of FORD MOTOR COMPANY 
P.O. Box 598, Dearborn, Michigan 


YOUR JOB IS WELL-POWERED WHEN IT’S FORD-POWERED! 








PRODUCT ENGINEERING * April 13, 1959 CIRCLE 165 READER SERVICE CARD 111 








WITH AMCHEM GRANODINE 


Mechanical and electrical performance notwithstanding, 
the external appearance of appliance products weighs 
heavily in determining continued brand preferences. 


That is why many major appliance producers have 
insisted upon the use of Amchem Granodine as a durable 
base for paint finishes. This efficient chemical solution 
ideally converts metallic surfaces to a nonmetallic phos- 
phate coating of the proper texture, acts as a reliable 
inhibitor of corrosion while greatly increasing the adhe- 
sion and durability of the paint finish. 


You'll find Amchem Granodine an economical and 
reliable method of providing that lasting protection so 
important to the future sale of your products... ata 


cost consistent with manufacturing budgets. And you 
can count on Amchem’s complete technical and engi- 
neering service to keep Amchem chemicals working at the 
level of greatest efficiency in providing protection that 
lasts for the life of your product. 

Shown above 


; ls 
ng steel prod 


type 
4/so 
describi 
7 


: “ chemicals for 


manufacturing. 


<@> AMCHEM GRANODINE 


Amchem Granodine is another chemical development of Amchem Products, Inc., Ambler, Pa. ¢ Formerly American Chemical Paint Company 
Detroit, Mich. « St. Joseph, Mo. e Niles, Calif. e Windsor, Ont./Amchem and Granodine are registered trademarks of Amchem Products, Inc. 
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Catalogs and Bulletins continued 


characteristics, applications and drawings 
to simplify quotation requests are also in- 
cluded. Centrifugally Cast Products Div, 
Shenango Furnace Co, Dover, Ohio 
Circle 43, Reader Service Card 


DISK-TUMBLER CABINET LOCKS— 
Brochure KB-5-58, 6 pp. Gives specifi- 
tions and also illustrates key blanks. Chi- 
cago Lock Co, 2024 N Racine Ave, Chi- 
cago 14 

Circle 44, Reader Service Card 


SUBMINIATURE SCREW  LAMP.- 
HOLDERS—Data sheet, 2 pp Gives 
lamp sizes, availability of soldered term- 
inals and wire leads, suggested brackets for 
specific uses and lampholder dimensions. 
Drake Mfg Co, 1711 W Hubbard St, 
Chicago 22 

Circle 45, Reader Service Card 


POWER-CYLINDER ACCESSORIES— 
Catalog sheet, 1 pp. Lists convenient cyl 
inder accessories available for clevis-mount- 
ing of air and hydraulic cylinders. With 
table of dimensions Available with or 
without list prices. Miller Fluid Power 
Div, 2040 N Hawthorne Ave, Melrose 
Park, Ill 


Circle 46, Reader Service Card 


FLEXIBLE COUPLINGS-—Catalog 67, 2 
pp. Specification sheet covers dimensions 
and ratings on four sizes of Series 400 
pin and rubber-cushioned-bushing flexible 
couplings Ajax Flexible Coupling Co 
Inc, Westfield, NY 

Circle 47, Reader Service Card 


FLUID-PROPORTIONING FEEDERS 
—Bulletin Rev No 1140.20A-1, 4 pp. De- 
scribes use and application of feeder for 
chemical and industrial fluid proportioning 
over a wide range of capacities and pres- 
sures. Cutaways show fluid-end construc 
tion and check valves. Includes capacity 
chart with pressure ratings, specifications 
and ratings. B-I-F Industries Inc, 345 
Harris Ave, Providence 1, RI 


Circle 48, Reader Service Card 


KNITTED-MESH WIRE—Bulletin, 2 pp 
Discusses applications of knitted mesh to 
resilient industrial designs Describes 
uses. Illustrates some typical examples of 
compressed, knitted wire-mesh forms 
Metal Textile Corp, 647 E Ist Ave, Ro- 


selle, NJ 


Circle 49, Reader Service Card 


MINIATURE BALLBEARINGS—Bulle 
tin, 4 pp. Covers tolerances, clearances, 
lubrication and packaging, ball separators, 
design principle of inch-dimensioned min 
iature ballbearings to ABEC-1 and ABEC 
5 tolerances. Information is provided on 
calculation of load capacity. Conversion 
tables giving other manufacturers’ num 


(Continued on page 114) 
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UNIT EpITROLS 


These new Lake Shore Electric 
developments give you the 


dependability and economy of 
simplified design... 
with the ruggedness and added 


convenience of standard components, and 
NEMA-type housing when specified 





Precision AC or DC controls . . . fully 
instrumented for trouble-free service. 
in top-mount, wall-mount, floor-mount 
cabs to 600 volts 50-60 cycle AC, 

250 volts DC. 





This compact safety transfer switch is 
of mechanically-linked dual circuit 
breaker design which permits no neutral 
position. Full relay protection. 

To 4000 amps, 600 volts. 





Here’s transistor accuracy and printed 
circuit ruggedness. Adjustable pick-up 
and drop-out between 70% and 100% 
of value with only two screw-type 
adjustments and standard plug-in relay. 





& 


tet 


This rugged transistor design voltage 
regulator contains no moving parts 

to cause trouble. Highly accurate and 
low-cost. Fully warranted for one year. 
For single generator or parallel service. 





a 


where continuous a and power are vital... specify 


hn 


207 wittis sTREET | BEDFORD, 


1959 


ELECTRIC 
CORPORATION 


OHIO 
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highest 


performance 
at 
utility 


only 34.25 for the 


highest performing ball-check 
coupler available. 


The “DECCTO” 
Quick Disconnect Coupler. . . 


gives you these advantages: 

e Outstanding flow and seal 
characteristics 

e Simple, rugged, depend 


ible locking mechanism. 


e Easy connecting and discon- 
necting under pressure 


e Positive seal with rapid valve 
shut-off 


e Complete inter-changeability 
with similar components 


e Immediately available from 
stock 


For original equipment or re 
placement parts on agricultural 
and industrial equipment, spec 

ify Bruning’s DECCTO Coupler. 

Bruning has a complete line of 
high performance hydraulic and 
pneumatic 


couplers, cylinder: 


and valves 


WRITE FOR FREE 


NO 


BULLETIN 
561-1-A 


‘Maunine 


611 So. 9th Street, 


114 


Lincoln, Nebraska 
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bers for equivalent miniature ballbearings 
ure included. Landis & Gyr Inc, 45 W 
+5th St, New York 36. 

Circle 50, Reader Service Card 


AIR AND HYDRAULIC CYLINDERS 
Brochure, Includes standard and 


special cylinders and other related prod 


16 pp 
ucts Also describes building-block con 
cept of hydraulic-valve panel fabrication 
Patch Mfg Co, 463 York, Detroit 2 

Circle 51, Reader Service Card 


PHIN-WALL EXTRUDED 
r'UBING—Booklet, 4 pp 
illustrates line of flexible, thin-wall, paste 
extruded 
Teflon 
physical properties 
cated for each property Continental 
Diamond Fibre Corp, Newark, Del 

Circle 52, Reader Service Card 


TEFLON 


Describes and 


tubing and _ spaghetti-extruded 
Sizes and tolerances, electrical and 


lest method is indi 


HIGH-SPEED FLEXIBLE 
Bulletin 590, 2 pp 


SHAFTS 
Gives dimensions on 
all sizes, torque ratings in different bends 
and max operating speeds. Stow Mfg 
Co, 426 Shear St, Binghamton, NY 
Circle 53, Reader Service Card 


30-AMP, MOMENTARY-CONTAC1 
SWITCH-—Specification sheet, 2 pp. Ds 
sign, construction and operation of Series 
1901 switches. Electrical and mechanical 
characteristics, UL ratings, d 
mensional data, applications, and a cata 
McGill Mfg Co Inc, 
Electrical Div, Valparaiso, Ind 

Circle 54, Reader Service Card 


operating 


loging of models 


NYLON MOLDED COILS 


ing bulletin 658, 


Engineer 
1 pp. Discusses use of 
nylon for encapsulating coil winding and 
its advantages, properties and production 
Anderson Controls Inc, 9959 Pacific Ave 


Franklin Park, Il 
Circle 55, Reader Service Card 


PHERMOPLASTICS 
Characteristics, 
of six materials produced by 


W-200, 


uses and properties 


Brochure 
6 pp 
continuous 
compression molding and annealing. In 
selector guide. Westlake Plas 
tics Co, Alphalux Div, Lenni Mills, Penna 

Circle 56, Reader Service Card 


( orporate S 


SINTERED NYLON 
+ pp 


data on 


PARTS—Bulletin 
Includes property and application 

standard oil-impregnated 
fillers 


ties of sintered nylon 


parts 
with inorganic Compares propet 
molded nylon and 
sintered-bronze bearing materials. Haley 


Corp, 26302 W 7 Mile Rd, Detroit 4( 
Circle 57, Reader Service Card 


VALVES 


cusses alt 


Bulletin 
valves 


234, 12 pp Dis 
and their selection to 
gether with condensed catalog listings of 


Hannifin valves. Explains valve terms and 


(Continued on page 116) 


LOCTITE cuts rejects 
from 13% to 2% on 
Hamilton Standard 
Jet Fuel Controls! 


The aluminum casting of this Hamilton 
Standard Jet Fuel Control contains 28 
pipe plugs. The assembly is subjected 
to hydrostatic tests with JP-4 fuel at 
1500 psi. With older type sealants, only 
one plug in 200 leaked—but that was 
far from good enough for Hamilton 
Standard. With 28 plugs in a casting, 
the reject rate on the test stand was 
13%. Switching to LoctirE Liquid Seal- 
ant, they have experienced only 23 
leakers in over 124,000 plugs tested . . . 
a reject rate of 4%. 


Loctite is a thin liquid which hardens 
when confined between closely-fitted 
metal parts and locks against vibration. 
It forms a tough, heat and oil-resistant 
bond completely filling the joint to in- 
sure a positive seal. Hardened LocrtiTEe 
is not affected by water, military fuels, 
hydraulic fluids, degreasing solvents 
and most chemicals. It has been success- 
fully used to seal against Coz, oxygen, 
Freon, nitrogen, acetylene and LPG. 
LoctTiTeE contains no solid particles and 
any excess outside the joint may be 
wiped off . . . there is no danger of resi- 
due entering fluid stream and fouling 
valve seats. 


At Hamilton Standard, division of 
United Aircraft Corp., the plugs are 
first cleaned by dipping in activated 
solvent and air dried. A 

day’s supply of clean plugs 

is treated with LocTITE by 

tumbling in a plastic bag. e 
The treated parts store until 
used in assembly since Loc- 
TITE hardens only when 
confined. 


Write for literature 
and free sample. 


LOGTITE sescsn 


AMERICAN SEALANTS COMPANY 
119 Woodbine St., Hartford 6. Conn. 
In Canada: J. S. Parkes & Co., Ltd., Montreal 


See LOCTITE Booth 1653 
Design Engineering Show 


1 octit 
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Now, from Cords Limited “Across the Board” 


Appliance Applications of 
NO-KNOT’* COILED CORDS 


You ...and 100 million others . . . already know this convenience. 
Now you can modernize your appliances . . . add extra sales 
appeal with “no-Knot’’ Coiled Appliance Cords. CL ‘“‘no-Knot”’ 
Cords give housewives safer, neater work 
areas; are self-storing, too. Add now... no 
need to redesign your appliances. 


HPN (HEATER) TYPE 


Extra-heavy Neoprene jacket. Permanent flexing qualities. Extra 
thick insulation. Cord resists food chemicals, odors and may be 
wiped clean without damage to coil action. Available with min- 
iature UL appliance plug, standard UL appliance plug, or tight 
fitting factory applied eyelets for internally wired appliances. 
New "snug plug” blades hold firmly in outlet. 


TYPE SP 
Available in SP-2 Type for portable food mixers, blenders, TV, 





radio, Hi-Fi, small hand tools and grooming devices. 


TYPE SV 
Ruggedly constructed to reduce probability of cord replacement. 


Applicable to vacuum cleaners and lighter power tools. 


TYPE SJ 


Add another element of safety when applied to heavy power 
tools, radial saws, hand drills and pinspotters. 





DIVISION OF ESSEX WIRE CORPORATION 


DeKalb, Illinois 


EG) CORDS LIMITED 
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Catalogs and Bulletins continued 


principles used in the control valve indus 

Why We Never ateh a try. Includes three-step outline vering 
valve types, actuation and operating prin- 
ciples Hannifin Co, Dept 126, Des 
Plaines, II) 


Clearance Sol hh ———— 


° HYDRAULIC BRASS FITTINGS—Bul- 
ols Bellows sile e letin, 4 pp Specifications and dimen- 
sional drawings for brass hydraulic fittings. 
Span Brass Mfg. Co Inc, 1228 M-89 East, 
Allegan, Mich 
Circle 597, Reader Service Card 


CENTRIFUGAL SWITCHES—Bulletin 
2210, 4 pp. Illustrates features of Type 
C centrifugal switch Gives application 
data, cutaway views, construction and Op- 
erating features. Euclid Electric & Mfg 
Co, Madison, Ohio 
+: m Circle 60, Reader Service Card 
Simple enough: There are too 
many thousands of applications, each HOSE CLAMPS-—Bulletin AVC-159, 4 
with its own special specs, to carry pp. Illustrates and describes stainless steel 
bellows in stock. lamps for aviation hose and duct con 


, nection Presents dimensional informa 
ur eng ere ave > _— 
But our engineers have the best tion in tabular form and dimensional 


know-how in the bellows business. drawings. Wittek Mfg Co, 4305 W 24th 

After all, we pioneered with the Pl, Chicago 23 

Sylphon® Bellows back in 1904 and Circle 61, Reader Service Card 

have been in the lead ever since. - oo 
: ‘ LOW-LEVEL LINEAR MAGNETIC 
So whatever your design problem AMPLIFIERS—Builetin $-921, 2 pp 

—extremely high temperatures or se- Principles of operation, performance sp¢ 

vere pressure stresses—we can supply fications and a characteristics curve chart 

; . —_ : - 

custom-formed bellows assemblies to are included in this data sheet. Magnet 

; . eo : , Amplifiers Inc, 632 Tinton Ave, New 

your most rigid requirements... with York 55 

bellows of stainless steel, phosphor Circle 62, Reader Service Card 

bronze, brass, monel, inconel or 

inconel-X. INDUSTRIAL CELLULAR MATERI 


ALS—Pamphlet, 8 pp. Covers properties 
And our complete bellows assem- ind ap re. as a te eS ap 

. ee : ° ss ; nic pucations oO INaUSTIL 
blies save you time, trouble, expense rubber and plastics available in shect 

: and deliver greater long-life lie-cut shapes, pad stock, strips 
efficiency. rd and molded forms. Includes 


, . mmary of materials, form 
Naturally, our bellows-trained oo 
ind use B F Goodrich C€ 


engineers are “on call” to work closely Pl, Shelton, Conn 
with you on design requirements for Circle 63, Reader Service Card 
your particular application. 


Letterhead Requests Only 


FREE BELLOWS BOOKLET Ask for GP-1400 ; Manufacturer who published following 


literature asks that requests for copies be 
made on company letterheads 


MAC HINING ALUMINUM-—Ret 


\at ' 
pp. Data on macl 


t | angles and design nd 
iteri Proper speeds, feeds, lu 
ind tting compounds at ‘ 
os ow ght charts, illustrated and supp« 
% 


mdensed text cover eight ma 


BP CONTROLS COMPANY . aff BP CONTROLS COMPANY . aff hining Opel tions l'ext also | 
rinding operations Reynolds Metals 


Ds pt PRD-3, Box 2346, Richmond 18, 


FULTON SYLPHON DIVISION « Knoxville 1, Tennessee Va 


Mh Control 
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Air seals 
Bearing seals 
Cable wrapping 
Carburetor diaphragms 
Carrying cases 
Compression diaphragms 
Control diaphragms 
Fuel containers 
Fuel pump diaphragms 
Gaskets 
Instrument diaphragms 
Insulation 
Low pressure housing 


elepbel ume) oleae Reevecote 


REEVES § 


RUBBER PRODUCT 


Reeves Brothers Vulcan Rubber Products Div 


71 Avenue of the Americas, New York 18, N. Y 
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Meter diaphragms 
Radomes 
Railroad car seals 
Regulator diaphragms 

Soundproofing 
Transmission seals 
Vacuum pump diaphragms 
Vapor barriers 
Vapor conservation balloons 
Ventilating tubing 


... the one complete source 
of engineered industrial 
coated fabrics 


Whether it’s resistance to high temperature, oil 
or abrasion—or flexibility at low temperature 
or room temperature, there's a Reevecote 
designed to do your job 


96 different Reevecote styles are in stock at 
all times! Constructed under rigid quality-con 
trol standards, each is guaranteed to meet the 
exact listed specifications 


In addition, full research and development fa 
cilities are available for new applications 
backed by the skills and knowledge of fabric: 
and coatings that only the combination of 
Reeves and Vulcan can supply. Whatever your 
requirements, specify Reevecote and be sure 


Write for a copy of the new Reevecote catalog 
—it's just off the press 


see eee eee ee ee ee eS eS eS Se eS ee eee ee eee ee ee eS ee 
VULCAN RUBBER PRODUCTS DIVISION 
Reeves Brothers, Inc 
1071 Avenue of the Americas 
New York 18, N.Y 


Please send me a copy of your new REEVECOTE catalog 
NAME TITLE 
COMPANY 


ADDRESS 


CITY . . STATE 
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SPECIAL NUTS 


“ nai = Ve yy,” cross pa 








ei.ee 
4? a is 
8s 





to 4 a 
special large stock 
machines of material 





' 
| 


“93 
peedy deliveries 
years of , 
high quality 
experience 
low prices 


Here are a few samples made to customers specifications . . 
Our batteries of special high-speed multi-spindle, automatic 
machines make possible fast and accurate production of 
hexagon nuts of non-standard height and special shope 
from carbon or alloy steel, Naval bronze or other non- 
ferrous metals; also AN 310 through AN 335 as per latest 
Airforce specifications. ‘Very often the special nut you require 
may be similar to one we ore already making and a simple 
modification would result in a price advantage and quicker 
deliveries to you . . Send us your blueprint and particulars 
—let us quote on your requirements .. We also have a 
catalog that contains complete specifications, engineering 
data and prices regarding our standard nuts, 


*12 Pointer Standards, sizes: 4" to %4"’—brochure on request 

Wanufacturer of Standara 
NATIONAL aad Special*12 Pointer and 
MACHINE Wervagon Nuts...” Rugloch™ 
PRODUCTS 


aud” Warsden” locknuts, 
’ /C OMPANY 


44225 Utica Rd., UTICA, Michigan 
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F 
‘ALL MEAD Dura-Life CYLINDERS 


New line of Mead air cylinders, with 


16 sizes, mounts. Larger-than- DOUBLE 
ever ram bearing holds strict 
CUSHIONS 


alignment, eases friction. 
Quick-detachable bearing at 


cartridge to replace ram seals NO 

in minutes. Adjustable, con- 

vertible cushions, non-cush- EX TRA 
or both ends. Universal cylin- c $ 
ders with interchangeable mounts (200 


PSI). Millions of cycles prove they will take 
it. Get complete data from... ~ 


MEAD 


SPECIALTIES COMPANY 


ions or semi-cushions at either 


4114 N. Knox Ave 
Dept. PE-49 
Chicago 41, Illinois 
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 Tangents... 


The Friendless Mechanical 


For years I have puzzled over a pecu 
liarity of engineers, specifically me 
chanical—their tendency to be “lone 
wolves” and to have almost no feeling 
of “togetherness” (to use an overt 
worked term) about other mechanical 
engineers, or of esprit de corps about 
engineering itself. Is it a function 
of the discipline, or of the industry 
Metalworking—in which most of them 
are employed? 
should _ be 
cleared up at once: first is this strictly 
an M.I Second 
difference does it make? 

Let’s take the second question first 
Esprit de corps is of course the basis 
of morale and of teamwork 


Perhaps two points 


peculiarity? what 


It may 
be considered as the basis also for pro 
fessional standing; a group that is 
fraternal and cohesive will inevitably 
attain esprit 
also provides satisfaction to the per 
traditionally 
enabled them to unite against trials 
and hardships, to make difficulties less 
dificult and tribulations less onerous 
It could be a key to the problem most 
engineers feel in attaining professional 


position Presumably, 


sons concerned; it has 


status 

For the first point: the lack of 
group spirit appears to be largely an 
M.E. peculiarity, although it is shared 
by the E.E.’s as It is not, how 
ever, a characteristic of the other three 
disciplines, civil, mining and chem 


well. 


ical. This is of course a challenging 
statement, and must be supported by 
proof 

s not hard to come 
Power nol 


The evidence 
by Neither American 
Machinist magazines (addressed to 
two types of mechanical engineers) 
has ever found any reader interest 
worth talking about in its columns 
Product 
Engineering found reader interest in 
the column so slight that George 
Nordenholt abandoned it many years 
ago. Here are three phases of mechan 
ical engineering, but also, in a sense, 
three phases of metalworking, too. 
Magazines in other engineering dis 
ciplines, however, find tremendous in- 
terest in personal items, and their 
groups show a comparable esprit de 


corps. 


devoted to personal items 


Some of this situation is explain 
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able by the nature of the profession 
Civil engineers, for example, move 
from job to job over the face of the 
globe, and the groups thrown together 
on one construction job may be ex 
tremely close together for a period of 
time in some isolated spot. ‘The men 
not only work together, but the fam 
ilies may live together in a “made” 
town, or in an area in which they 
share difficulties in supply, contact 
with natives, and a host of other prob 
lems. Perhaps friendships grow up in 
perils shared, then endure through 
succeeding years 
Mining engineers, too, have this 
closeness of contact. Here again ar 
the experiences shared, but the jobs 
are nct as nomadic as those of civil 
engineers. However, the mining en 
gineer is isolated in many instances 
from other men of his profession; his 
daily contacts are heavily with men 
of different disciplines, so perhaps he 
feels the need of contact with others 


of his ilk 


mining conventions, onc 


Certainly from reports of 
gathers the 
impression that the mining engineer 
fraternizes in a hearty tradition. At 
tendance is high, and so is the social 
program. 

Mining and civil engineers can read 
ily be considered to have something in 
common—the remoteness of work site 
and homes, the relative roughness of 
their jobs, the perils and exposure of 
Perhaps these 
are factors in creating esprit de corps 

But consider now the chemical en 
gineers and chemists. Here is a dis 
cipline somewhat like mechanical en 
gineering in that the work is indoors, 


their working lives. 


somewhat confining, and in civilized 
areas, even urban settings. The theory 
of isolation falls down here, however 
because the Chemicals again display 
the characteristic of group interest. 
They are concerned with each other, 
they hcld many reunions at their 
heavily attended meetings, college 
classes and other groups get together 
for breakfasts, lunches, dinners. They 
have social fraternal orders as do the 
Civils and the Miners. (There are 
some such get-togethers among mech 
anicals, but they seem to be pallid, 
wan affairs.) 


(Continued on page 123) 
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SERIES P 
Relays 


For electronic 
and communications 
applications 


Engineered to pro- 
vide extremely fast 
action with high 
sensitivity, freedom 
from bounce and 
excellent stability, 
“Diamond H” Se- 
ries P Polarized 
~- Relays give consist- 
ent performance with low distortion 
Under some conditions they will han- 
dle over 1,000 pulses per second. 
Magnetically latched SPDT, with 
two independent coils, Series P Re- 
lays are available with various coil re- 
sistances from 10 to 4,000 ohms each 
coil. Contact ratings will vary with 
switching speeds desired, but range 
from 60 milliamperes to 2 amperes 
Extremely compact, to save space 
and weight, they fit standard octal 
sockets. Their impact and vibration 
resistance is excellent for relays of 
this type, thanks to extra-rugged 
construction 
“Diamond H” engineers are pre- 
pared to work out a variation to meet 
your specific requirements. Write or 
phone us your needs 


“HART 


MANUFACTURING COMPANY 


206 Bartholomew Avenve 
Hartford, Conn. 
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that makes 
all other 
investments 
worthwhile” 


JOHN COLLYER 
Chairman of the Board 
The B. F. Goodrich Company 


“For much of our nation’s progress, technologically, economically and 
socially, we must look to the excellence of our institutions of learning, 
whose students of today will be the scientists, the managers, the states- 
men and the cultural and religious leaders of tomorrow. 

“Tt is the responsibility of the American people and American industry 
to provide the financial aid so urgently needed now by our colleges and 
universities. 

“Join this important crusade. Contribute today to the university or 
college of your choice. You will be making an investment that makes all 


other investments worthwhile.” 


If you want more information on the problems faced by higher education, write to: 


Council for Financial Aid to Education, Inc., 6 E. 45th Street, New York 17, N. Y. 





y —_ 
- \- HIGHER EDUCATION SO 


Sponsored as a public service, in cooperation with the © 


. 7: . . , . e 
Council for Financial Aid to Education 


Pe a > 
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A new table-top Whiteprinter at a new low price 


The versatile 
REPROFAX VIKING 


The Reprofax Viking handles up to 80% of technical 
print requirements in average industrial copying opera- 
tions. This table-top Whiteprinter has a full 18-inch 
width for reproducing drawings up to 18 inches wide 
by any length. It processes prints with speeds up to 
18 feet per minute . . . production performance that 
can’t be matched in its price class! 

Look at these Viking features: no venting required - 
cool, odorless, quiet operation « plug in to any standard 
115-volt outlet - full developer coverage at all speeds 
for sharp copies every time. 

And the Viking is perfect for supplementary use in high- 
volume print rooms, too! The Viking is simple to 
operate. You can locate it anywhere. 

Let us show you how the Viking can go to work for 


| 

| Reproduction Products Company 

| 
you. Simply mail the coupon today. : 

| 

| 

| 

| 

| 


12790 Westwood Avenue, Dept. DD-4-15 
Detroit 23, Michigan 


Please send me your free folder with 
complete details on the Reprofax Viking. 


Nome 


Position 


REPROFAX® PRODUCTS 


REPRODUCTION PRODUCTS CO. «+ A SUBSIDIARY OF 


Company 


Address 


OZALID 


A DIVISION OF GENERAL ANILINE & FILM CORPORATION Dieses aandbieennbiieieenteetaiieenatiiaeda niet Me 
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Answers all the questions 
most frequently asked about 
conveyor belts, tips about 
measuring, installation, usage. 


Lists sizes, plies, styles, and prices. 


BUFFALO 

Solid Woven 

CONVEYOR 
BELTS 


) “om 


200 SIZES 
35 WIDTHS 
These solid-woven 7 THICKNESSES 
cotton conveyor 
belts are the result 
of over 65 years 
experience in weaving fabrics for special 
purposes. Our exclusive WOV-IN-WEAR 
process of weaving gives the cotton “bounce” 
and keeps the belt pliable. They ABSORB 
IMPACT and ABRASION rather than resist 
it Consequently, they LAST LONGER and 
. you'll be happy to know, COST LESS. 
Six special surface treatments available for 
special applications, 


BUFFAL 


206 CHANDLER STREET 


WEAVING AND 
BELTING CO., INC. 


BUFFALO 7, NEW YORK 


We also manufacture a complete line of WOVEN COTTO 
CONVEYOR BELTS and PURE SHEET RUBBER 
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COMPACT 
RUGGED 
HIGH SPEED 
LONG LIFE 


TESTED and 
PROVEN 


High speed, sensitive Type 

300 Polarized Relays by 

MDI give long operating life 

tested and proven by years of military use. 














Operating Current 
2 to 60 MA 


Coll Resistance 
25 to 4,000 ohms 


Overall Dimensions 
1-7/16" x 1-7/16"x 2-3/8" 


For full details, write, wire or phone today 





CIRCLE 181 READER SERVICE CARD 








Tangents continued 


Similar comments can be made 
about other splinter engineering 
groups—nuclear, acronautical, even 
electronic. But the base group of 
mechanicals—and the electrical to a 
considerable extent, too—is simply not 
fraternal. Why? 

I have at various times thought the 
answer might lie in the fact that me- 
chanicals are spread through such a 
variety of plants, or because Metal- 
working is such a large and diverse 
industry, or because mechanical engi- 
neers tend to stay on a given job. This 
last theory certainly holds little water 
in recent years, during which mechan- 
cal engineers have moved frequently 
from job to job. And, Heaven knows, 
there are more than enough engineer- 
ing societies devoted to M.E. inter- 
ests, so the engineer can certainly be 
drawn into a compatible group 

The fact, is, however, that the me 
chanical engineer tends not to be a 
“oiner’; many of the societies have 
members who belong to every pos- 
sible one; many of the local meetings 
draw the same group; many chapters 
have difficulty in staving alive because 
of conflicts in meeting dates, required 
ictivity time, and the like; many have 
a large proportion of “sales engi 
neers,” who are certainly “joiners” 
ind “mixers” because their business 
requires it, but who often have littl 
or no close connection with enginecr 
ing in the professional sense. Many 
of the groups practically duplicate 
programs 

In any case, this is a fruitless area 
in which to research for causes of lack 
of esprit de corps. The complex so 
ciety structure would indicate, at least 
superficially, that mechanicals frater- 
nize all over the place. Talk before 
and after meetings about who has 
gone to work where might be taken 
to indicate as much also 

Actually, it doesn’t. The talk and 
the meetings deal largely with profes 
sional rather than personal aspects; 
many of the friendships of mechani 
cal engineers appear to be outside, 
rather than within, the profession. 
However, most doctors and lawvers 
make their friendships outside theit 
professions as well, and their esprit 
de corps still pulses strongly. So this 
factor cannot be the key 

As the king says, in The King and 
I, “T’is indeed a puzzlement!” 


—EJT 
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Yr 


Better Cleaning means Better 
Socket Screws for You 


These new industrial washing machines wash every Allen product 
after each processing operation and before heat treating to remove 
all abrasives and contaminants. After washing, a vibrating de-chipper 
(shown in the foreground) removes metal particles that may adhere to 
products in process 

These are among the great many spe ial features in Allen's new plant 
that assure you of constantly higher quality in socket screws. More 
than ever, you'll find that ALLEN is the “Buy-Word” for socket screws 
as well as keys, dowel pins, and pipe plugs 


rhe scientific design of the cup diameter on ALLEN 
POINT Set Screws gives greatly increased resist 
ince to withdrawal torque. You can count on 
Allenpoints to stay tighter longer, under heavy 
strain and vibrations. This dependable performance 
is yours to use at no premium in cost. Availablk 
in a full range of standard sizes from No. 0 thru 
1”. For samples and more information, ask your 
Industrial Distributor, or write direct to The Allen 
Manufacturing Company, Hartford 1, Connecticut 


En -SOCHET SCOEwS 





Choose the 
right drafting machines 
for your drafting jobs! 


For layout, original design, 
long line drafting or lofting .. . 









































You need the advanced New Universal 


TRACMASTER 


© Finest vertical board machine 
e Exclusive numbered grid graduations on 
BOTH beams, in addition to scales and protractor 
© Rugged beam rails for true tracking — no adjusting! 
© Unequalied dimensional and parallel accuracy. 


For volume and general drafting . 


You need the famous Universal 


BOARDMASTER | 


e Saves up to 50% drawing time! 

e Ten major exclusive features including Ball Bearing 
Indexing, 100% Protractor Visibility, Strongest -Holding 
Baseline Control Clamp! 


‘Look to UNIVERSAL 


The RIGHT drafting machine for every drafting need 


e UNIVERSAL TRACMASTER ¢ UNIVERSAL DESK-TOPPER 
* UNIVERSAL BOARDMASTER® © DURALINE® SCALES 


Write oo for eompiete inioueadive 
UNIVERSAL DRAFTING MACHINE CORP. 


7960-8 LORAIN AVENUE * CLEVELAND 2, OHIO 


* TRADEMARK 
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IMMEDIATE 
DELIVERY 
OCK 


MINIATURE PRcEs 
HoLow 
SHAR 


DIPFEDETIALS 


STAINLESS STEEL 


Cat. #HSD559-4 shown 
for mounting on .062” 
shaft, (4) ABEC Y ball 
bearings, clearance dia. 
0. 580”, displacement 


GEAR CO. INC. 
20 Merrick Road 
Amityville, N.Y. 
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DIMCO-GRAY Stock plastic 
KNOBS...HANDLES 


NO TOOL CHARGE! 


Wide selection of stock knobs, han- 
dies and plastic parts available without 
tooling cost to you! Many minor changes, 
(color, design, inserts, threads, special 
materials, etc.) can be made to meet your 


WRITE FOR THIS requirements. 
COMPLETE CATALOG! 


DIMCO-GRAY COMPANY 


206 EAST SIXTH STREET . 
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DESIGN 
ABSTRACTS 


Electrical Currents 
in Bearings 

Describes various sources of elec- 
trical current in bearings, damage re- 
currents, 
by which damage can be minimized 


sulting from such methods 
or eliminated. 


“Causes and Control of Electrical Current in 
Becrings,” Boyd and Kaufman, Westinghouse 
Research Laboratories, Lubrication Engineering, 
Jan ‘59, 84 E Randolph St, Chicago 1. 


Torque Problems 


A chart based on a nomogram gives 
torque produced when horsepower and 
speed are known 


Chart for Torque Problems,” M M Lachowski, 
American Machinist, Feb 23 ‘59, 330 W 42nd 
St, New York 36. 


Variable-speed Ac Motor 
Kc dc to 
stator and two-phase ac variable volt 
to 
ously revolving is described 
Said to have all char 
of de motor and power-factor control 
Also 


poly 


motor using excitation 


age armature (through synchron 


brushes ) 
almost acteristics 
features of synchronous motor 
adaptable to 
phase systems 


“A Novel Type of Smoothly Variable Speed Ac 
Motor Having Widely Adjustable Power Factor 
Characteristics,” P K Charlu, PSG College of 
Technolegy (Coimbatore, India), AIEE paper 
59-136, 33 W 39th St, New York 18. 


single phase and 


Critical Tables 


Role of critical tables of scientific 
and engineering data in the present 
day American technological society is 
their history 
Objectives and functions of the 
National Research Council 
Ofhce of C l'able 

ribed 
“How Critical Are Critical Tables?”, Allen V 
Astin, National Bureau of Standards 
Presented at Symposium of Thermal Properties 
of Gases, Liquids and Solids, Purdue Uni 
versity, Lafayette, Ind. 


discuss¢ d and 


summiatr 
zed 
new 
ritical | 


Director 


Trip-free Mechanisms 


Devices be used to dis 


of a 
driver prime mover arc 
Six different kinds of ac 
are discussed and illustrations of 


included 


that may 
driven machine 


the 


disc ussed. 


ngage parts 


from or 
tions 
various linkages 


“Triptree Mechanisms,” H L 
Chalmers Mfg Co, Mechanical 
March ‘59, 29 W 39th St, 


Peek, Alllis- 
Engineering, 
New York 18 





INDEX 
PLUNGER 





ee FIXTURE CLAMPS 
170 TYPES AND SIZES 


, WIS se MOUNTED 
SWING CLAMP 


“L" LOCK CLAMP 


WRITE FOR 
CATALOG 


for ALL These 
WORK HOLDING DEVICES 


TOGGLE CLAMPS 
AND PLIERS 


80 Types and Sizes 


Over 1000 Components 
Write for free Catalogs 
WEST POINT MFG. CO. 


26931 W. 7 Mile Road 
Detroit 19, Michigan 


ago > 








ROTARY PUMPS 
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. 
ALL-POSITION 


CHECK VALVE 


> 


FOR 


MANUFACTURING AND 
PROCESS INDUSTRIES 


Capacities .3 to 300 GPM 


Pressu 


A complete 


res to 1000 PSI 


line of large and small 


standard pumps for hydraulics, pres- 


sure lubrication and general transfer 
Special and custom pumps to order. 


Send for Bulletins Today 


For steam, hot 
or cold water, 
oil, gas and 
compounds. 


Designed for rugged service. These 
valves won't stick. Also available with 
rubber poppets for use with air or 
cold water. Operation is noiseless. 
Very sensitive. Work in any position 
Seven sizes, 200 lbs. 
pressure. We will de- 
sign special Check 





Roper 


394 Blackhawk Park Ave. 
Rockford, 
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Valves. Write for Bul- 
letin 201 and prices. 
Order from your jobber. 


STRATAFLO PRODUCTS, 


FORT WAYNE INDIANA 


Hydraulics, Inc. 


INC. 
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STANDARD EQUIPMENT 


on thousands of machine tools 


Cost only a few dollars—ADD MANY 
DOLLARS TO EQUIPMENT VALUE 


FOSTORIA 2st 
LOCALITES 


the Precision Light for Precision Seeing 


Provision for fast, accurate operator “‘see- 
ing” efficiency is vital in machine tool 
design. Fostoria Localites provide instantly 
controlled, high intensity precision lighting 
of the work zone area. Frictional arm and 
collar disc joints give flexibility of a thou- 
sand positions to direct light exactly as 
needed. Rugged construction, heavy duty 
socket, Levolier switch, SPT-2 18/2 rip cord 
wiring. Reflector types and arm lengths for 
any application. Request full information. 


Available in 
many standard 
models or 
specifically 
designed in 
production 
quantities 





WRITE for complete cata- 
log of Localites for 
every industrial use. 


THE FOSTORIA PRESSED STEEL 
CORPORATION, FOSTORIA, OHIO 
Localites are available through 


wholesalers everywhere. 1 
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FACTS from m4 


for latest information on plant and ? markin 
_ ask for these brochures . . frost 


PLANT MAINTENANCE MARKING KIT Mevercord 
for Water, Heating and Air 
Conditioning Systems 


Now in use by leading manufacturers 
and service organizations. Provides 


standardized i soacication, absolute 
legibility, and permanency at re- 
any low cost. Kit includes 474 gs 
sign ns assorted over 59 operational Faraone me tubri-Ce 
) 


ects. Easily applied in seconds. 


LUBRI-CAL MARKING KIT 
Takes the Guesswork Out of Lubrication 


An important preventive maintenance 
program. The proper frequency of 
numerals, letters and instruction 
nameplates for identifying lubrication 
points and required lubricants on 
plant, production and operatin 
equipment. Permanent, tough, oi 
resistant transfers. 


DECAL MARKING METHOD 
Decal marking for “difficult surfaces” 
Heat, abrasion, weather and many of 
the new industrial surfaces are deadly 
enemies of most product markings. 
But not to new, improved Meyercord 
Decal Markin qv: pes C, G, Jand H 
slonath. As kior new brochure. 


Decal Kit 


the MEYERCORD co. 
Dept. G-318, 5323 West Lake St., Chicago 44, Illinois 


126 CIRCLE 190 READER SERVICE CARD 


TRU-LAY PUSH-PULL DATA FILE 
SHOWS HOW TO SIMPLIFY 
AND IMPROVE DESIGN 


Push-Pull remote con- 

trols, shown here, are 
flexible, have but one 
» moving part, and give a 
" lifetime of accuracy. 
Mechanical linkages are 
complex, are made of 
many parts, wear at 
\ many points, and pro- 
ty AS duce increased back- 
PUSH-PULL be lash, lost accuracy, and 

; vibration rattles. 





COMPLER MECHANICAL 
UNKAG 

















va LIT bdbude bb dddbdededubdddbedddububabadabbddudaibbada 





This Push-Pull Data 
File—containing 7 en- 
gineering bulletins— 
will show you how these 
flexible controls have 
eliminated mechanical 
linkages on hundreds of 
products. You can make 
your products more use- 
ful, easier to sell, with 
Push-Pull controls. 
o Write for your Data 
a File today. 


| Automotive and Aircraft Division asco 
AMERICAN CHAIN & CABLE 








60!-E Stephenson Bidg., Detroit 2 
6800-E East Acce Street, Los Angeles 22 « 929-EF Connecticut Ave., 
Bridgeport 2, Conn. 
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For fixed’ fastenings or 
‘hard-to-reach’ assemblies 
USE 


GRIPCO 
CLINCH NUTS 


Available with or 
without GRIPCO 
LOCKING FEATURE 


TYPICAL APPLICATIONS 
NUT + WTS 


CLINCHED SOLID  STAKEDIN HEX HOLE BE- MAJOR APPLIANCES 
TO FLOAT = —- FORE CLINCHING ~~, 
For positive attaching of a threaded 
medium to thin metals. They are | @ 
clinched solid for a rigid application, or 
staked in with a six point staking punch TRACTOR SEATS 
for a floating effect.Can be automatically 
fed and clinched. Gripco Clinch Nuts 
can be clinched or staked with hy- 
draulic or air equipment. Large inven- ae 
tories carried for immediate shipment. MOWERS 
Full details available—write for samples 
and NEW CATALOG today. 


OOS 
FRAMES 


NUT company 


102 Maple Ave. 
South Whitley, Ind. 
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NEW 
BOOKS 





Adhesive Bonding of 


Reinforced Plastics 


H A PERRY. McGraw-Hill Book Co, 330 W 42nd 
St., New York 36. 9 x 6, 275 pp, $8.75. 


Some wag has described Mark 
Antony as “a Roman with slight Greek 
tendencies”—an epigram that springs 
immediately to mind on examining 
this volume. Despite its title, this is a 
manual on adhesive joint design, with 
slight tendencies in the direction of 
reinforced plastics. As such, it is a 
timely and valuable addition to the 
design literature on a fast-growing 
fastening technique. Owens Corning 
Fiberglas deserves plaudits, not only 
for sponsoring the project, but for 
having sense enough to let Mr. Perry 
develop his material as broadly as he 
has 

Of much interest to designers will 
be his chapter on “The Statistical 
Point of View,” which, in simple lan- 
guage, describes the role that chance 
plavs in joint failure, those aspects of 
statistical techniques that apply to ad 
hesive bonding, and the most useful 
equations for such analysis. ‘This chap 
ter, coupled with one on “Design of 
Adhesive Joints,” lifts the reader out 
of a mere formula-hunting routine, to 
a plateau of confidence and under 
standing where much useful design 
can be accomplished. Included, too, 
are chapters on mechanical testing, 
stresses in joints, and bonding tech 
niques—along with a wealth of data 
ind know-how stemming from Mr 
trys intimate association with rein 
rced plastics at the Naval Ordnance 
ib, and MIT's Radiation Lab during 


he wat RP 


p 
fo 
| 
t 


Drafting Standards— 
Gears, Splines and 
Serrations 


American Drafting Standards Manual, ASA 
Y14.7—1958. Published by American Society 
of Mechanical Engineers, 29 W 39th St, New 
York 18. Paperbound 81/2 x 11, 18 pp. $1.50 


Methods for detailing gears, particu 
larly the teeth, comprise most of th« 
material in this standard; methods for 
splines and serrations are similar and, 
therefore, get only passing mention. 
Definitions of basic minimum drawing 


(Continued on page 129) 


OGOBOBO 


CLUTCHES 


Provide for 


CLOSE @ 
ADJUSTMENTS 


A conveniently accessible adjustment ring provides for 
infinitely close adjustment—in ROCKFORD Over-Center 
CLUTCHES—without special tools. Fine adjustments 
can be made, and automatically maintained, without 
releasing or engaging separate locking devices which 
formerly limited adjustments to the spacing of notches 


or holes. This is but one of several exclusive features 


of ROCKFORD Over-Center CLUTCHES. 


Ceoenron® SEND FOR THIS HANDY BULLETIN 

\~ renee Shows typical installations of ROCKFORD 

| power CLUTCHES and POWER TAKE-OFFS. Contains 

| taMe-OFFS diagrams of unique applications. Furnishes 
capacity tables, dimensions and complete 
specifications. 


ROCKFORD Clutch Division BORG-WARNER 


209 Catherine St., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International 36 So. Wabash, Chicago 3, 11, 


Heavy Duty 
Spring Loaded 


Oil or Dry. 
Multiple Disc 


Heavy Duty 
Over Center 


80RN8G waRnte 


GOLVCEO0G 
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‘Set’ for greater Serviceability 
and Saleability.... 


with the lasting color beauty 
and textured finish of 


Masland Duran Clad 


VINYL LAMINATED TO METAL 


Unlimited design opportunities are opened up by 
this versatile, semi-rigid vinyl surfacing. Combining 
practical engineering with high-fashion beauty, it 
provides a “built-in” finish that remains unim- 





paired throughout processing operations. Even 
7 


THE MASLAND DURALEATHER CO., Dept. PE shearing, crimping, punching or drilling won't 
Amber and Willard Sts., Philadelphia 34, Pa. 


Please send folder and samples of 
Masdend Ouran Cled: clean colors. For real competitive advantages put 


ae ——— Cc LA D Masland Duran Clad in your product design plans. 


COMPANY — : ee? 
Industrial Products Division 
viny! surtacing 


— — THE MASLAND DURALEATHER CO. 
Dept. PE, Amber and Willard Sts., Philadelphia 34, Pa. 
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FUNK FOUND THE 
ANSWER TO THIS 
POWER 

PROBLEM ~.— 


Masland Duran damage texture or color. Many distinctive, easy-to- 





| by the 
Inillion 


ae es es ome 
- Moore makes them 
On this Rosco Road Roller, for all types of Condensed Specifications 
a FUNK-designed Revers-O- applications 


Matic Drive permits triple Whatever you make that re- 
quires a set screw ... standard Size dia. 


operation with just one foot or special . Moore can quickly 
hi and economically meet your re- Lengths 

lever. Instantly and smoothly quirements. — _ 

Points cup, oval, round, fiat, 


changes the speed and direc- Moore Set Screws are precision cone, dog 
‘ : made and quality controlled to = 
tion of travel — without wheel assure exact uniformity. They Materials} steel, brass, bronze, stain- 
— : fit into mass production assembly less, aluminum, alloy 
spinning, provides neutral Sodieimanne — —s proper a aan 
speed control and leaves hands free for other operations. hardness for long Mts; =~ they oe ’ 
ave accurate threads for secure pecial Heods — milied, siabbed, 
Just one example of how FUNK MODULAR POWER locking action. double slot, knurled 
NITS may be combin i n unlimited number of When more set screws are Miniature Heodiess — 20, #1, 
U Sr Y S c ined hogy e og ; ap d ¥ needed think of Moore. Prices #2, 23, 24 sizes in a wide se- 
arrangements — without special engineering costs. are right and you get exception- lection of metals, finishes, lengths 
= ally fast delivery. Send for and points. 
Let FUNK help solve your power transmission detailed price catalog. 


problem. 
Box 577-D ole) 53> George W. Moore, Inc. 


Coffeyville, since 1880 
Kansas | SET SCREWS Beaver St., Waltham 54, Mass. 
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New Books continued 
information for manufacture and in- 
spection of gears will be found here; 
also optional information frequently 
required for more specific definition 
of process control or product quality. 


Theoretical and 
Experimental Analysis 
of Stress and Strain 


A J DURELLI, E A PHILLIPS, C H TSAO, Pub- 
lished by McGraw-Hill Book Co, 330 W 42nd 
St, New York 36. 9 x 6, 498 pp. $12.50. 


This introduction to the shield of 
stress analysis is intended as a senior- 
graduate text for mechanical and civil 
engineers. It gives an over-all picture 
and a balanced description of the sev- 
eral methods used, covering the the- 
ory of elasticity, dimensional analysis, 
mechanical strain gages, brittle coat- 
ings, and grid methods. 

An effort has been made, however, 
to give examples of the application of 
basic concepts to the solution of prob- 
lems of industrial interest. 


Estimating Manual for 
Screw-machine Products 


Notional Screw Machine Products Assn, 2860 
E 130th St, Cleveland. 8/2 x 11, 104 pp. 
$7.95. 


Estimating, no longer just a pre 
manufacturing step, has become an 
important part of design. Although 
this manual was originally intended 
for estimators in firms producing 
screw-machine parts, its helpful hints 
tell how to spot extra-cost items and 
design for this high-speed machining 
process. The most useful feature is 


(Continued on page 131) 








Far - 
“My small son was so disappointed when 


he realized I'm a Design Engineer and not 
1 Locomotive Engineer!’ 


PRODUCT ENGINEERING * April 13, 


New Westinghouse FLOREG Valves 
for accurate flow control 


of gases and liquids 





Restricted Flow 


The new Westinghouse Floreg Valve accu 
rately controls the rate at which a gas or 
liquid can flow in one direction through 
the circuit, yet allows free flow in the oppo- 
site direction. It works with other com- 
ponents of a fluid circuit to time, to 
sequence or to co-ordinate the operations 


of the circuit. 


Chief Advantages 
Easily adjustable in minute steps to full flow. 
Greater capacity, lightweight and compact. 


Consistent flow regulation: Single flow passage 
eliminates leakage encountered in separate 
check valve design. 


Corrosion resistant: Made of aluminum, stain- 


less steel and plated steel parts. Seals are oil- 
resistant. 


Free Flow 


Working pressure: 250 psi maximum pneu 
matic, 500 or 2000 psi maximum hydrauli 


Easily inspected and maintained: No need to 
break circuit connection. 


Operating temperature range: —40 ° to 200° F 
Three sizes: 4", 4%", and 4%", N.P.T. 
Prices start at $4.00 on the \" size weighing 


2.5 ounces. 


Applications 


... In the delivery line to a cylinder to 
control its piston speed. 

In material processing to time opera 
tions 

In material handling to co-ordinate 
movement. 
...In the speed line of a diesel engin« 
to control acceleration rate. 


See the yellow pages under cylinders for the name of your local distributor 


Ox) WESTINGHOUSE AIR BRAKE COMPANY 
Industrial Products Division, Wilmerding, Pennsylvania 
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PROBLEMS? 


They'll be eliminated 
when you ask 


JOHNSON 


for your 


RUBBER, PLASTIC AND 
SILICONE EXTRUDED 
AND MOLDED PARTS 


Have your problems—heat, cold, color, 
oil resistance,and close tolerance— 
solved by experts. 

Two plants with complete facilities for 
designing, compounding and finishing 
to your specifications. 

Convenience: Branch offices in leading 
cities for personal service. 





Products finished tw Commercial and Govern- 
ment Specifications 


Write today foradditional information 





JOHNSON RUBBER COMPANY 


M LEFIEL i) estas HEO 189 


JOHNSON PLASTIC CORP. 


HAGRIN Fail - 
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In Checking Surface Roughness 


YOU CAN'T ALWAYS 
——~ _ BELIEVE 
YOUR SENSES! 


Rugged and Reasonable for any Application | 


Here are a few of the many precision-made 
Chicago Locks available. They're engineered 
for maximum security — made of carefully 


selected and tested metals. And they empha- 

; ; ; In judging microinch roughness by eye.or by “feel,” 
size attractive design and compactness. sometimes you'll get the right answer, and sometimes 
not. You can never be SURE; for the “confusion factors” 
are many, and the brain misinterprets what the senses 
a Chicago Lock that’s perfect for your pur- report — the same as with optical illusions. 


Whatever your needs, you're sure to find 


That's one reason why industry depends on a confu- 
sion-proof shop instrument—the PROFILOMETER 
when dependable roughness measurements are required. 
e , , , 

One of the ACE Lock line—Maximum security locks with FREE BULLETIN LT1 shows why surfaces that look 
the exclusive round keyway. 


pose .. . and priced right, too. 


alike, or feel alike, often differ in roughness by several 
hundred percent. Write for it! You'll be interested, 
Write today for your FREE catalog showing, in detail, and perhaps surprised. 

the entire Chicago Lock line. 





M i Profilometer is a registered trade-mark. 
CHICAGO LOCK €O.( WAC Muha cela ia! 
2050 N. Racine Avenue « Chicago 14, Illinois |G MANUFACTURING COMPANY 
345 S. MAIN ST. ANN ARBOR 5, MICHIGAN 
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New Books continued 


the checklist for drawings and specifi- 
cations which gives an itemized list 
of dimensions, tolerances and angles 
often omitted on blueprints. Valuable 
if your company buys many screw- 
machine parts, but unfortunately, the 
price is somewhat high for individual 
purchase. 


Junction Transistor 
Electronics 


RICHARD B HURLEY. Published by John Wiley 
& Sons Inc, 440 Fourth Ave, New York 16. 
6 x 9, 485 pp. $12.50 


Based on numerous lectures given 
in university and company clectronic 
courses, this book emphasizes the 


characteristics and circuit applications 


of transistors. In simple terms without 
complicated math, the author pre 
sents an up-to-date coverage of applied 
transistor clectronics, internal physi 
cal behavior, and the important fea- 
tures of equivalent circuits. Tables 
of transistor circuit formulas and an 
ample number of numerical examples 
are included. Topics covered are: bias 
stabilization; thermal runway; switch- 
ing theory-statics and dvnamics; neg- 
ative feedback; de amplifiers; de regu 
lators; oscillators; gain an impedance 
formulas; saturation currents; break 
down voltages. 


Mark’s Mechanical 


Engineer’s Handbook 


THEODORE BAUMEISTER McGraw-Hill Book 
Co, 330 W 42nd St, New York 36. 6 x 9, 
2270 pp. $23.50 


Here is a wealth of practical data 
in every branch of mechanical engi 
neering—from the theory of comput 
ing machines to lubrication systems, 
from bearing engineering to instru 
ments and controls, from railway en 
ginecring to jet propulsion, from 
mechanical refrigeration to hoisting 
and conveying. Arranged in handy 
reference form are answers to thou- 
sands of questions of every type—coy 
ering theory, standards, and practice 

compiled by over 90 experts, each 
a specialist in his field. 

Essentially the same format and re- 
liability of material that has made 
the book, through its previous five 
editions, outstanding in its field, has 
been retained. Now completely re- 
vised and modernized, the new sixth 
edition keeps one abreast of many 
important developments. Areas in 
which thorough revisions have been 

(Continued on page 133) 
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DAVID BROWN Pang Pavius 
HH 


at work 
around the world 


Radicons drive coal feed conveyors at one of England's largest power plants 


WHY O.E.M. INSTALLATIONS ACCOUNT 
FOR 85% OF RADICON SALES 


In Europe, Africa, South America, Australia, Canada and the U.S., Radicon 
speed reducers are harnessing motor speeds into working power for all in 
dustry. 

From missile launchers to supermarket check-out counters, product design 
engineers have come to know the important 1-2-3-4 reasons why Radicons 
are specified on so many different industrial applications—and why OEM 
installations account for 85 percent of the David Brown Radicon sales 


1. PRIC&—The original equipment manufacturer is always fully pro 
tected on the industry’s accepted discount, and Radicon drives are still com- 
petitively priced at the user level. 

2. RELIABILITY —Trouble-free operation under all operating ex- 
tremes. 

3. PRODUCT LINE—A Radicon in the size, type and ratio for every 
job. 

4. DELIVERY —Off-the-shelf on Radicons in 14 sizes, 14%" to 14”, 8 
types, 17 ratios from 5:1 to 250:1. 


Get the details on the cooperative service of 
David Brown companies around the world— 
on the next installation! 


D ID BROWN, inc. 


(one of the David Brown Industries) 


999 Beecher Street, San Leandro, California 
6025 Atlantic Bivd., Maywood, California 
1224 $.W. Morrison St., Portland, Oregon 
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WHY ALUMINUM DIE CASTINGS? 


Highly developed die casting techniques combined with water 
hydraulic impact injection produces castings for exterior trim 
parts. Commercial finishes used on other die cast materials 
can be used here. 


DIE CASTING COMPANY in 





2228 NO.ELSTON AVE. CHICAGO I4.)LL APOBUT 
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SWING YOUR LIQUIDS INTO LINE 


swing 

joints 
SWING EASY! 
FLOW EASY! 


¢ BRONZE 

© STEEL 

© ALUMINUM 
© MONEL 


47-page catalog 
illustrating complete 
line of 


AIR CYLINDERS, 
AIR VALVES, 
AIR CLAMPS, 
DIAL FEED 
TABLES 


Full Unrestricted Flow © Effortiess Move- 
LL EN IR ment © Greater Load Carrying Capacity 
e “O" Ring Sealed Contamination 
Free Operation © Perfect Alignment 


WRITE 
BEFORE 
NEXT 
TUESDAY 





The cylinder of “distinction” shown above 
is a Factory Reject. Only straight rods 
available. 


FREE CATALOG F-8 provides engi- 
neering data, sizes, styles, recom- 
mendations and prices. 


Bein cas 
JORDAN. "CORPORATION 


| Compeony INDUSTRIAL SALES DIVISION OF OPW CORP 

6013 WIEHE ROAD 
| Address CINCINNATI 13, OHIO 
| city Phone Elmhurst 1-1352 


| ALLENAIR CORP. 
| 255 East 2nd Street, Mineola, N. Y. 
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ASME presents your 
complete source of 
metalworking data 


to help you achieve 
sound design and 
production economy 


i n ot 
metal properties: ne design 
ees not k 
tica 
: part that 
nit 





ASME ‘Metals 
ingineering 
Handbook 


Library 


1 vol 1972 po.. 7 x 10, 1072 illus 

Sponsored by the Metals Engineering Hand 

book Board of the American Society of Me 
chanical Engineers 


$41.50 


ve 
ata and 4 compiilec 
b LA b ary The four volumes 
Engineering — Design, Metals Engineering — 
Processes, Metals Properties, and Engineering 
vanses 1 amine the Handbook Libra 
st mail the coupon below 


| FREE TRIAL EASY TERMS 
SAVE $5 


are Metals 





----- 


McGraw-Hill Book Co 
327 W. 41 St., 


Dept 43 4-13 
New York 36. N 


Send r t} ASME Metals Enainerng “er k 


oon ) days’ examination mn App 
hec f 


A 


Di} 
sab price and terms outside USA 


| write McGraw-Hill Int'l, N.Y.C 








New Books coined | TA =T0)| Mm ma NMVAL SAINT e 


made or new subjects introduced 
clude: 

Mechanics of materials, numerical 
analysis and computing machines, vi 
brations, aerodynamics, jet propul- 
sion, atomic power, automobiles, 
steam boilers, instruments and con 
trols, railway engineering, aircraft pro- 
pellers, corrosion, industrial engineer- 
ing, turbo compressors, gas turbines, 
displacement pumps, fans, pipe and 
pipe fittings, lubricants and lubrica 

. “_ gs 

oe Riga design of buildings, for more and more manufacturers 
Their ability to cut costs, while meeting exacting demands, influences more 
and more manufacturers to use Viking Pumps as integral parts of their equip- 
ment. Many are specially designed pumps, like the two shown here. 





j 


If you are looking for pumps with positive suction and smooth discharge, 
in any capacity from 24 to 1050 gallons per minute; pressures to 100 PSI on 
n-lubricating liquids, 200 PSI on lubricating liquids or 500 PSI on hydraulic 
oils, Viking Pumps are your answer. Furthermore, Viking Pumps answer your 
problems of telem materials, speeds, variable capacities and suitability for 
Cu rrent handling thick or thin liquids. 
For information on Viking “‘built-in’’ pumps with pictures of 


Reprints applications, write today for Bulletin Form 409X. 
— VIKING PUMP COMPANY 


Cedar Falis, lowa, U.S.A. In Canada, it's “ROTO-KING" pumps 








See Viking Pump Booth No. 1610, Design Engineering Show, Convention Hall, Philadeiphia, May 
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Stronger, Narrower V-belts 


New type triple hp capa 


The Design Equation 
that Saves You Money... 


Designing Control Consoles 


nponents for the most effici Use easy-to-install, 


oe het Cet. Agus 20 acle economical Nationa! A\ T | @ N IL 
Snap-action Switches Retaining Rings to AY 


locate and position 
I tical ¢ le pi k t} 


ae oye a oe ee bearings or parts on 
ob. April 13 ircle pins, shafts and in RE | AINING 
Numerical Integration housings. Eliminate 
~~ grinding or machining 

fabular method simplifie # nplex design b shaft stock to form R 4 N G am 

aluating integrals. March 16 Circle E 72 chhauhince Yom enn 
Motors wi inted-circuit Rot time and material . . 

otors with Printed-circuit Rotors aan coher tel improved design 


and space require- 

ments. Ask for data + economy I 
Strain-testing by PhotoStress on your specific 

application, today! 


rhe latest in de motors—specifications for 
gning your own. March 16 Circle I 


Method to read strain in actual structures 


under load. March 2 Circle | 
Introducing the Space Crank 


Variation of a 3-D mechanism that can replace 
arious linkages and cams. March 2 Circle E 69 


Stress Considerations for Safe Design 


Gi aphic al method determines safety factors 
vhen fluctuating loads are superposed on ex 
isting stresses. Feb 16 Circle E 68 ALL TYPES AND FINISHES AVAILABLE—National rings are supplied 
=" in square, round and rectangular types of carbon spring steel, bronze, 
When Air is the Coolant berylilium-copper, stainless steel! and aluminum in a wide selection 
of finishes. Send drawings or sample part for recommendations 
How to estimate whether the assembly will run 


~~ iatiarlemgaeees® ~~ 5 The NATIONAL LOCK WASHER COMPANY 
ca teeter Serving Industry Since 1886 
(Continued on page 135) NEWARK 5, NEW JERSEY ¢ MILWAUKEE 2, WISCONSIN 
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experimental 
apparatus 
engineers 


The Hughes Semiconductor Division in Newport Beach, California 
has immediate openings for well qualified Experimental Apparatus 
Engineers...to evolve, design and follow through the fabrication 
of experimental apparatus used in semiconductor laboratories. It 
is preferred that he have a background in applied physics, kine- 
matics, and mechanisms in general 


There are very few openings of this kind in the country which 
provide the rare combination of exciting work, ultramodern labo 
ratories in beautiful surroundings, and the opportunity of carrying 
your own ideas all the way to the hardware stage. 


Investigate this opportunity today! 


Write to: Mr. W. E. Klinger 


} 
HUGHES | 


SEMICONDUCTOR DIVISION 
500 SUPERIOR AVENUE, DEPT.C 
NEWPORT BEACH, CALIFORNIA 


|Electro-Mechanical Engineers 


Increased workloads on the T2J J: t Trainer and A3J 
Vigilante, coupled with even more advanced projects, 








“How to write for 


Product Engineering”... 


.-. is a new 8-page pamphlet hot off the printing 
press. 


It includes sections on: 


“What Your Readers Want to Know’”’ 
“How to Select a Topic” 

“What Makes a Good Article” 

“What Not to Worry About’’ 

“How You Can Ease Your Job” 

“How We Pay Our Authors” 


If you've ever thought about trying your hand 
at writing, drop us a note on your company 
letterhead. We'll send the booklet at no cost to 
you. If you have engineering friends who might 
also be interested, send us their names, titles 
and company addresses. We'll send a booklet 
to each, 


Att: Managing Editor 
Product Engineering 
330 W. 42nd St. 

' y rK 36 N Y 








“SEARCHLIGHT SECTION= 





CHIEF MACHINE DESIGNER 


International non-defense company needs 
chief designer to develop packaging equip 
ment and guide junior engineers in de 
sign work. Experience in packaging, film 
or paper handling equipment helpful. 10 
to 20 years background desired. Boston 


spell opportunity to qualified engineers at the Columbus crea. 


Division of North American Aviation, Inc. 
Servo Engineers— for advanced control systems utiliz- 
ing our complete analog and functional mockup facilities. 
Electrical Engineers—for power distribution on com- 
plex circuits or design installation of electrical compo- 


nents and electronic equipment. 


Mechanical Engineers— for mechanisms, control = 
systems, hydraulics, and pneumatic components and = to: 


systems. 


BSME, AE, or EE plus experience will qualify you. 


Write to: H. Keever 


Engineering Personnel Manager, Box PE 130 


North American Aviation, Inc. 
Columbus, Ohio 


THE COLUMBUS DIVISION OF 


NORTH AMERICAN AVIATION, INC. Ze: 


Home of the T2J Jet Trainer and the A3J Vigilante 


DESIGN ENGINEER 


Mechanical engineer needed to design 
and develop packaging equipment. About 
10 years of machine design background 
desired. Experience in packaging, film, or 
paper handling equipment and some elec 
trical experience helpful. Boston area 


Send resumes including salary requirements 
A. S. CROWE 


149 SIDNEY STREET 
CAMBRIDGE 39, MASS. 








PROJECT ENGINEERS 
$10,400—$13,500 
ablished company needs project engineers 
rapidly developing expansion prograr 
S & M. E. ‘'S with experience in electre 
al, mechanical and electronic iter st 
these high level opportunities. (Contact 
6 N. Michigan Ave., Ro 7 
I Financial 6-1155 











SPECIAL SERVICES 
Technical Libraries set up to service Engi- 





neers. Electronics a specialty Write Mi- 
| chaels Library Service, SS-1358, Product 


| Eng., 68 Post St., San Francisco 4, Calif. 
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Can You Use These 
NEW 


JUNCTION 
TERMINAL 
BUSHINGS? 


1. On final production test lines, 
quick-disconnect feature has 
saved time and simplified re- 
moval of defective parts. 


2. Color coded, the bushings 
speed assembly and insure 
correct harness connections. 


3. They speed up and simplify 
the removal and testing of com- 
ponent assemblies. 


THREE TERMINAL STYLES 


mate with existing female terminations 


SOLDER + CRIMP * QUICK-DISCONNECT 
Send for samples and 


try them on your 
products 


HEYMAN 
MANUFACTURING CO. 


KENILWORTH 3, NEW JERSEY 
Manufacturers of the Industry Famous 
HEYCO STRAIN RELIEF BUSHINGS 
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Current Reprints continued 


For Faster Reading 


dd—com- 
ircle E 66 


Five steps to improve your reading s 
bined reprint of six-part article. 


Linkages by Graphical Synthesis 


Design of 4-bar linkages to generate specific 
functions. Feb 2 Circle E 65 


Product Design at —300 F 


Planning for products that must handle lique 
fied-air gases. Feb 2 Circle E 64 


Solution by Analogy 


What makes analog computers different from 
digital types? Jan 26 Circle E 63 


Roll Cams—Stop and Go on Demand 


Graphical method for designing simple mech 
anisms that give a prescribed motion when 
triggered. Jan 19 Circle E 62 


Which Fhp Motor for the Job? 


Applications and costs charted for a simpler 
way to pin down the right electric 
Jan 19 Circle E 61 


motor 


Engineer Salary Survey 


Engineers Joint Council says engineer salaries 
are up 13% since 1956. GE reports effect of 
higher living costs. Jan 5 Circle E 59 
Mixed-fiow Impellers 


When air pressure requirements are too high 
for axial and too low for centrifugal fans. Jan 
5 Circle E 58 


Gear Standards 


Proposed all-inclusive standard for and 
helical, for both instrument and power service 
Dec 22 '58 Circle I 


QUANTITY PRICES 


For single shipments of any one title t 
one address on order accompanied by remit 
tance, quantity orders will be supplied at th 
following prices as long as the supply lasts 


spur 


Quantity Price per Copy 

$0.25 

0.20 

0.15 

101 Write for quotation 
Make checks payable to PRODUCT ENGI 
NEERING, 330 West 42nd St... New York 
36, N. Y 


> 
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“Well, bere’s that brid ge we 
to cross when we came to it 


were going 
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ANGLgear 
Simplifies your 
90° drive 
problems 


ANG gear's hardened bevel gears and ant 
friction bearings —exposed in the cutaway above 

insure quiet, trouble-free operation. Being 
completely enclosed and permanently |ubri 
cated, unit requires virtually no maintenance 


90 


in the 'g to 


Wherever you have a 
takeoff 
5 hp range, a standardized ANGL- 


power 
requirement 
usually provides the 


gear unit 


simplest, most economical solution 


ANGL- 
gear offers you a number of ad- 


Compact, high-capacity 


vantages. Featuring universal 
mounting, it is easier to design into 
your power transmission systems; 
easier to install. Incorporating pos- 
itive bevel gear drive, it eliminates 
backlash 
Completely enclosed, it 
Per 


requires 


slippage and minimizes 
problems 
hazard 
lubricated, it 
little or no maintenance. And being 
ANGLgear is eco- 


priced 


presents no safety 


manently 


standardized, 


nomically 


Standard 
from stock in 


ANGLegear is available 
Lg, 1, 244 and 5 hp 
ratings, with choice of 1:1 or 2:1 
gear ratios and 2 or 3-way shafting. 
See our literature in Sweet's Prod- 
uct Design File or contact our local 
distributor 


Engineered Equipment 
for Aircraft and Industry 


® 


AIRBORNE ACCESSORIES 
CORPORATION 
HILLSIDE 5, NEW JERSEY 
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No one wants to hear the gears turning! 


A TAYLOR laminated plastic gear 
is noiseless, acts as a safety valve 
in a gear train 


You can solve two problems with a single gear 
made from TAYLOR laminated plastic silent 
gear stock. Noise of meshing gears can be elimi- 





nated. Damage due to destructive overloads can 

be localized to protect the rest of the gear train 

and equipment. And the laminated plastic gear will outwear metal under 
normal operating conditions. Look into the physical and mechanical 
properties of TAYLOR laminated plastic silent gear stock. It is adapt- 
able to a wide variety of applications. Write TAYLOR FIBRE CO., 
Norristown 39, Pa. 


Jor 


LAMINATED PLASTICS VULCANIZED FIBRE 





index of 


PRODUCTS 
ADVERTISED 


In This Issue 


After reading the advertisements 
d below ORE DE 
INFORMATION about 


wting the READER SERVICE 
CARD 


Actuators 
Mechanical ee 8 68 
Aluminum Alloys ......... goae 
Aluminum Coated Sheet & Strip 
(see Steel, Coated) 


Bars 
Metal 
Bearings 


Belts, Timing 

Belts, V 

Blowers 

Bolts 

Books 

Brass 

Bushings ess se see : 
Bushings, Strain Relief eee 135 


Carbon _ .....4th Cover 
Castings ° ....12-13, 44-45 
Castings, Precision Investment..... 
Chemical Treatments - 
Clamps veeen 
Clamps, Fixture 
Clutches 
Mechanical 
Coatings 
Computers 
Controls 
Electrical 
Mechanical 
Conveyor Belts 
Cords 
Couplings 
Hose _ 
Hydraulic 
Cylinders 
Hydraulic 
Pneumatic 


Decalcomanias 

Die Castings 

Differentials ca6 wee 

Discs, Clutch & Brake 

Drafting 
Machines , ee err 
Supplies - : : 124, 

Drives 
Adjustable Speed . 
Right-Angle oe ° 128, 
Variable Speed ........2nd Cover, 


Engines 
Extrusions 
Nonmetallic 


F 
Fabricated Plastics (see Plastics, 
Fabricated) 
Fabrics TT . 
Fabrics, Coated ; 
Fastening Methods 
Felt 
Fiexible Couplings 


Gaskets 
Gears 
Graphite 


Handies & Knobs ..........000005 124 
Hard Surfacing ° . 47 
Hydraulic Fluids ...........+0e0+0++ 107 


Instruments 
Mechanical ...... secceccckae 258 


J 
Joints 
Swing & Swivel.... 


Lamps, Indicator 
Laminated Plastics (see Plastics, 
Laminated) 
80 
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ADVERTISED 
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Locks . 
Lubricants . 
Lubricating Equipment 


Magnesium Alloys 
Moldings 
Piastics (see Plastic Parts) 
Powdered Meta! (see Powdered 
Metal Parts) 
Rubber (see Rubber Parts 
Motors, A-C 
Fractional 
integral ; 
Sub-Fractional 
Motors, D-C 
Fractional 
Integral 
Sub-Fractional 


Name Plates 
Nuts ewer 15, 118, 


Packings ° 
Phosphor Bronze 
Pilot Lights 
Plastic Parts 
Plastics cece ° 
Plastics Fabricated 
Plastics Laminated 
Plastics Laminated to Metal 
Porcelain e« . 
Powdered Metal Parts 
Power Packs 

Electrical & Electronic , 
Power Take-Offs 127, 128 
Production Services (see also 

Engineering Services) 
Pumps 

Liquid 84 


20-21, 


20-21, 101, 124, 
19, 20-21, 101, 
° 20 


4th Cover, 


Regulators 
Pneumatic 

Relays - 31, 103, 113, 

Reproduction Equipment 121, 

Reproduction Supplies 

Resins : 

Retaining Rings 

Revolving Joints (see Joints, 
Swing & Swivel) 

Rods 
Nonmetallic 

Rubber 

Rubber Parts 


20-21 
130 
3rd Cover, 20-21, 48, 130 


Ss 

Screws 6, 100, 123, 128 
Sealants 114 
Seals 20-21, 26, 110 
Sheets 

Metal 

Plastic 
Specialty Fasteners (Pipe Hangers, 

Special Cold Headed Parts, etc.) 98, 118 
Speed Increasers & Reducers 10, 131 
Splines 27 
Springs 137 
Steel 

Coated 3 

Stainiess 105 
Strip, Metallic 2, 105 
Switches , 113 


2, 105 
20-21 


Tables, Dial-Feed 132 
Timers 18 
Tools 125 
Tracing Cloth 122 
Tubing 
Lock-Seam 91 
Plastic 20-21 


Valves 
Air , 132 
Control 129 
Hydraulic 129 
Vibration Dampers 
Mechanical 


Ww 
Welding 
Equipment 
Supplies 
Whiteprinting Equipment 
Wire 
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"U.S.A, Pat 


/ Pte YS 


CHATILLON 


ISO-ELASTIC™ 


the alloy to 
remember when real 


PRECISION SPRINGS 


are needed 


\\\| 


, 


i) 
My 


Giants of American instrument industry, including such firms as . 

®@ Bulova Research & Development Laboratories, Inc 

® Eclipse Pioneer, Division of Bendix Aviation Corp 

®@ Federal Telecommunication Laboratories, Inc 

© General Electric Co 

® Sperry Gyroscope Co 
and many others think of CHATILLON, when instrument design 
calls for the 


CHATILLON 


particularly proud of the improved performance record of instru 


“world's most accurate spring” 


. the leading manufacturer of precision springs is 


ments using the noteworthy CHATILLON developed temperature 
compensated alloy ‘‘Iso-Elastic’’. The hysteresis error of this remark 
able spring is less than .05%, of deflection. Drift does not exceed 
02%, of deflection in 5 minutes. These characteristics plus tempera 


ture compensation insure the ultimate in precision spring production 


CHATILLON makes Extension, 
Form Springs of Iso-Elastic material, as well as springs of all con 


Spiral, Torsion, Compression and 


ventional alloys 


To find out how ‘‘the World's Most Accurate Spring" can better your 
product and for engineering bulletins, write CHATILLON SPRING 
DIVISION 


No. 2174171 


JOHN CHATILLON € SONS 


85S CLIFF STREET, NEW YORK 38, N.Y. 
Manufacturers of Scales, Force Measuring Instruments and Precision Springs Since 1835 
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New G-E Glow Lamp 
permits less critical biasing 
provides wider margin 
in circuit designs 


This General Electric NE-97 (and its first 
cousin, the NE-96) look exactly like 
the familiar NE-2.. 


General Electric Glow Lamps has a wider 


. but each of these 


differential between starting and operating 
voltage. This feature provides a margin 
of safety against false starting caused by 
transients in the circuit, since at least a 
30-volt pulse is needed to put the lamp 


in Operation. 


NE-97 


NE-97 
125+ 15 


NE-96 
135 +15 
70 + 10 70 + 10 
pee Gareml. cbc ee ee ee we 8 0.5 m.a. 0.5 m.a. 
Life—Change in Starting and Operating Volts at 0.5 m.a.—5-Volts in 1,500 hrs. 


DIRECT CURRENT CHARACTERISTICS 
Starting Volts. . eee 2 6€o 4& 6 Oo © 8 8 
Operating Volts. oe es 2 Se ee eo 8 eo 6 6 4 


MEMORY CIRCUIT 
+ oe 








PULSE >| 
| \ 


—e-— 





APPLICATIONS 


operating voltage, the General Electric NE-96 and NE-97 are well 


Because of the wide spread between starting and 


suited for use in switching circuits and counters, where the lamp may 
function both as the transfer element and an indicator of state or 
sequence. For full information on G-E Glow Lamps, write for ‘‘G-E 
Glow Lamps As Circuit Control Components” 


Miniature Lamp Deprt., 


General Electric Co., 
Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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Reeves Div., Reliance Electric & 
Engineering Co. . 
Rockford Clutch Div., 
Borg-Warner Corp 
Roper Hydraulics, Inc. 
Royal McBee Corp. 


SKF Industries, inc 

Saginaw Steering Gear Div., 
General Motors Corp 

Sharon Stee! Corp 

Shell Oil Co 

Square D Co.. 

Stewart Warner Corp., Alemite Div 

Stratafio Products, Inc 


Taylor Fibre Co : —7 ai 
Tomkins-Johnson Co ; 

T t Mfg. Co., 

“Air Impeller Div....... SHE FLICKS A FINGER 


Troy Blanket Mills, 


industrial Products Div. : TO GET THE 


U. S. Graphite Co. Div. of the / 
Wickes Corp. 4th Cover 

U. S. Rubber Co., Mechanical 0, . 
versal Br a ALB AE ath ee 


Universal Drafting Machine Corp 124 





Viking Pump Co 133 
Vulcan Rubber Products Div., 
Reeves Bros., Inc 117 . : 
Just flick a switch, and you change the machine and 
Waltides Kohinoor, Inc 94 F ’ . —T 
Watts Regulator Co 97 feedboard height of Bruning’s new Copyflex 675 
ween Bn Co., Div., National ‘ reproduction machine to suit your convenience. Motor- 
West Point Mfg. Co . 125 driven floor jacks raise or lower machine to give you 
Western Felt Works . 48 . or’ 20°! 
Westinghouse Air Brake Co., a feedboard height from 35” to 39"! 
Industrial Products Div 129 That’s just one of many new, advanced operating 
conveniences that include an exclusive four-way 
PRODUCT ENGINEERING tracing tray that adjusts to stack or to permit fast 
ADVERTISING SALES STAFF removal of tracings ...a feed band system that 
Atlanta 3 W. O. Crank, 1301 Rhodes eliminates curling and wrinkling of tracings . . . enclosed, 
Haverty Bldg., Jackson 3-6951 9 
easy-to-load feed rods for roll stock . . . a unique system 
Boston 16 M. A. Williamson, Jr.. 350 Wiss . 
Park Square Bldg., Hubbard 2-7160 of vacuum ports in the feedboard that hold large 
Chicago 11 Mid-Western Adv. Sales sheets ¢< . . ‘ ¢ ; » 
oe PS gy a og sheets and roll stock in position, and a split-shade 


L. Anderson, 520 N. Michigan Ave., Mo lamp control that enables simultaneous insertion of 
hawk 4-5800 


Cleveland 13 A. F. Tischer, 1164 different materials. 


Iluminating Bidg., 55 Public Square, Su Add to these advantages the 675’s 46-inch printing 


oe, es ridth, a mechanical speed of 75 f and : 
elles 3 > ©. Wonk Ot Cente Oe. width, a mechanical speed of up to 75 f.p.m., and a 

1712 Commerce St., Riverside 7-5117 fast-printing 7,500 watt lamp variable to 5,000 watts 
De 2 John W. Patten, 1740 Broad y 

way. Mile High Center, Alpine 5.2901 Why not investigate the years-ahead whiteprinter 
Detroit 26 P. B. Robinson, 856 Penob that gives your operators MORE to do MORE for you. 

cot Bidg Woodward 72-1793 : 


los Angeles 17 Robert Obenour, 1125 
est 6th St.. Madison 6-9351 


New York 36 B. K. Adams, J. C. Taney 
R. G. Wallace, 500 Fifth Ave., Oxford 5-5959 


Philadelphia 3 D. G. Jones, K. S. Wil 
ladson, 6 Penn Center Plaza, Locust 8-4330 
Pittsburgh 22 C. F. Leveroni 1111 Oliver Charles Bruning Company, Inc., Dept. 4-W 
Bidg., Express 1-1314 1800 Central Road, Mount Prospect, til 
St. Lowis 8 R. W. Bruley, 3615 Olive Offices in Principal U.S. Cities 
St., Continental Bidg., Jeflerson 5-4867 in Canada: 105 Church Street, Toronto 1, Ont 
San F 4 wv Woolston, 68 Pos 
\ a 2.4600 . celston, 68 Post The Bruning Mon is Please send me my free booklet on the new 


your expert on Diaz Copy flex Model 675 
reproduction. He's 


backed by a company , N Titl 
CLASSIFIED ADVERTISING with over 60 year's : ame tte 


F. J. Eberle, Business Mgr Coren Compeny 
EMPLOYMENT OPPORTUNITIES Address 


} 
begins on P 136 City County State 
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What qualities 
should a 
“production” 
bearing have? 


Spherical Roller Bearing 


Cylindrical Roller Bearing 


Spherical, Cylindrical, Ball and “Tyson Tapered Roller Bearings 


140 CIRCLE 212 READER SERVICE CARD 


Take a single-row deep-groove bearing, for example. 


As 0S makes it, the type shown here sustains heavy 
radial load—as well as thrust load in either 
direction—it can be used at normal speeds with 
grease lubrication or at high speeds with oil. Yet it is 
a standard S&F bearing. 


We even mass-produce some sizes of this particular 
bearing at our automated Altoona (Pa.) plant. You 
can buy quickly and economically. There are over 100 
sizes ranging from over 54” O.D. to almost 16” O.D., 
with various seal, shield and snap-ring combinations. 


But why not compare the quality, availability and 
price of this SS bearing (or any of the other StsF 
products) with those you now use? For details, just 
call any of the 25 S&S sales offices. 


Spherical! Roller Thrust Bearing 


EVERY TYPE—-EVERY USE 


oKF. 


SKF INDUSTRIES. INC.. PHILADELPHIA 32 


PRODUCT ENGINEERING * April 13, 1959 





FACTS for 


FILING on 
PROTOTYPE PARTS 


@ Designers can now take advantage of _ ing and reliew 
Minnesota Rubber’s new PROTOTYPES by  deadlin« 
KOTOKAST® to get high-quality, economical ECONOMY —This is the most 


of producing prototype parts there Dependis 
rubber parts for testing ath. —— 
on the intricacy of the design 


of the burdensome 


in 


ible over conventional metho 


CLOSE TOLERANCES Tolerances are identical with 


: reduced and it is possible to ts 
those that will be found on standard production 


. of a design with the mon ived 
parts. ‘Thus you can be absolutely certain that the 


: : ; NO LIMITATION — PROTOTYPES by KOTOKAS' 
results of your testing program will give the sort of 
; s has been successfully applied to a wide 
iccurate information you wan 
designs ranging from a simple washer 
FAST SERVICE Usually it will take only hours molded parts. There 


i no restriction on 
from the time the order is received to produce 


either. You can let your imagination 1 
twelve prototype parts using PROTOTYPES by know 
KOTOKAST. It gives more flexibility in your test 


you will get prototype part that 


duction standard 


WHETHER YOU ARE DESIGNING A NEW HYDRAULIC SEAL, THE RUBBER COMPONENTS FOR 


A NEW AIRCRAFT OR THE NEXT MOONSHOT BE SURE YOU USE PROTOTYPES by KOTOKAST 
TO CHECK OUT YOUR DESIGN. 


FOR MORE INFORMATION ON 
PROTOTYPES BY KOTOKAST.... 


FREE COVER TO BIND YOUR | @ | 

oo _*8n 

MR "FACTS FOR FILING” PAGES | ~ DEPARTMENT 240, 3630 WOODDALE AVENUE 
—i MINNEAPOLIS 16, MINNESOTA 





water-lubricated G RAP H F TA R 


(CARBON-GRAPHITE) 


bearings in “canned” motor pumps 


give exceptional performance in 


high-pressure, high temperature 





Special hermetically sealed motor-pumps, known 
also as “canned” motor pumps, were developed 
by Westinghouse Electric Corporation to handle 
radioactive water with zero leakage. These same 
pumps have proven a convenient means of pump- 
ing high temperature fluids for a number of 
nuclear reactors and other high pressure, high 
temperature fluid applications. 


The thrust bearing utilized in the “canned” motor 
pump is a self-equalizing, water-lubricated, 
pivoted-pad bearing with inserted GRAPHITAR 
bearing surfaces. The radial sleeve bearings are 
also made of GRAPHITAR and are designed to 
be lubricated by the pumped fluid only .. . in 


the case of pumps used in nuclear reactors, only 


fluid systems 


radioactive hot water is employed as lubrication. 


GRAPHITAR is utilized extensively in tough 
applications because of its many unusual proper- 
ties. It is non-metallic, resists chemical attack, has 
self-lubricating properties, a low coefficient of fric- 
tion, is mechanically strong, hard as steel and 
lighter than magnesium. GRAPHITAR will not 
warp and shows no expansion or contraction in 
extreme temperature changes. 


This versatile engineering material, 
GRAPHITAR, may well solve one of your 
difficult design problems. For further in- 
formation on GRAPHITAR and its many 
applications, send for our engineering 
manual No. 20. 


R-266-1 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION THE WICKES CORPORATION, SAGINAW 1, MICHIGAN 
GRAPHITAR™ carpon-crapHite © GRAMIX®™ powneReD METAL PARTS © MEXICAN” crapnite prooucts © USG™ Brusnes 











